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Office of the Association : 
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CHARTER. 



No. 6091. 

(Jtommontoealtl^ of ^assar^usetts. 

Be it Known, That whereas, Edward W. Thomas, C. J. H. Wood- 
bury, William J. Kent, F. M. Messenger, Harry T. Whitin, Arthur 
H. I>owe, Albert F. Knight, Alfred M. Goodale, Fred C. McDuFnE 
and George W. Bean have associated themselves with the intention of 
forming a corporation under the name of the New England Cotton 
Manufacturers' Association, for the purpose of encouraging scientific 
investigation and experiment as to the methods of manufacturing cot- 
ton; collecting and imparting information relating to this industry, 
promoting social intercourse among its members ; and establishing 
and maintaining a library of works on textiles in the city of Boston, 
and have complied with the provisions of the Statutes of this Common- 
wealth in such case made and provided, as appears from the certificate 
of the President, Treasurer and Directors of said corporation, duly 
approved by the Commissioner of Corporations, and recorded in this 
office. 

Now, Therefore, I, William M. Olin, Secretary of the Common- 
wealth of Massachusetts, do hereby certify that said Edward W. 
Thomas, C. J. H. Woodbury, William J. Kent, F. M. Messenger, 
Harry T. Whitin, Arthur H. Ix)we, Albert F. Knight, Alfred M. 
Goodale, Fred C. McDuffie and George W. Bean, their associates 
and successors, are legally organized and established as and are hereby 
made an existing corporation under the name of the 

New England Cotton Manufacturers' Association, 

with the powers, rights and privileges, and subject to the limitations, 
duties and restrictions which by law appertain thereto. 

Seal of the Witness my official signature hereunto subscribed. 

Commonwealth of '' '^ ' 

Massachusetts, and the Seal of the Commonwealth of Massachusetts 
hereunto affixed this first day of December, in the year of our Lord 
one thousand eight hundred and ninety-four. 

WILLIAM M. OLIN, 

Secretary of the Commonweaith, 



(Acts of 1895, Chap. 163.} 

An Act to authorize the New England Cotion Manufacturers* 
Association to hold its meetings without the Commonwealth. 

Be it enacted, etc, as follows : 

Section i. The New England Cotton Manufacturers* Association is 
hereby authorized to hold its meetings in any state or territory of the 
United States and in the District of Columbia ; provided, however, that 
its annual meeting shall be held in this Commonwealth at least once in 
five years. 

Sect. 2. This act shall take effect upon its passage. [Approved 
March 23, 1895.] 



NEW ENGLAND COTTON MANUFACTURERS' ASSOCIATION. 



FOUNDED APRIL 90, 1866. 
INCORPORATED DBCBMBBR 1. 18M. 



CONSTITUTION AND BY-LAWS, 



ACTIVE MEMBERS. 



Article i. Any person who is actively engaged as President, 
Treasurer, Agent, Superintendent or Manager in the manufacture, 
printing or finishing of cottons shall be eligible for active membership. 

election of members. 

Article 2. All nominations for membership shall be made in writ- 
ing, at least one week before the date of any regular meeting, and 
shall be considered by the Board of Government, and reported to the 
meeting, favorably or adversely, for the action of the Association. 
Provided^ that in case the Board shall decide to report adversely upon 
any nomination, the member who shall have made it shall be informed 
of the intention so to report, in order that he may have an opportunity 
to withdraw the name. Upon such report active members may be 
admitted, if they obtain a majority of votes of the members present 
and voting therefor, by acceptance in writing, and paying an admission 
fee of ten dollars, and maintaining their membership by the payment 
of an annual assessment not exceeding ten dollars.* Any member fail- 
ing to pay two successive assessments shall cease to be a member at 
the end of six months from the dale when such second assessment 
shall become due. Any member may withdraw from the Association 
upon payment of all arrearages, first giving notice of his intention so 
to do, in writing, to the Secretary, and the Board of Government may 
accept such resignation ; and any member may be expelled for cause, 



* This assessment has never exceeded five dollars for active members and ten dollars 
for associate members. 



at any regular meeting, two-thirds of the members present voting 
therefor, 

ASSOCIATE MEMBERS. 

AR'nCLE 3. Persons engaged in the manufacture of cotton or cot- 
ton fabrics, or the manufacture of textile machinery, or industries kin- 
dred to the cotton manufacture, may become associate members of the 
Association. The methods of application, nomination, election and 
withdrawal from the Association being under the same conditions as 
those provided for active members in Article 2, excepting that this 
class of membership does not carry with it the privilege of voting or 
speaking, except by permission from the Board of Government or a 
vote of the Association to allow permission. 

The initiation fee for associate members shall be twenty-five dollars, 
and the annual assessment shall be double the sum annually voted for 
active members. 

Associate members may be expelled by a majority vote of the Board 
of Government. 

HONORARY MEMBERS. 

Article 4. Honorary members may be elected, when recom- 
mended by the Board of Government, at any regular meeting of the 
Association, who shall be enrolled as such, and shall be entitled to 
attend the meetings of the Association and participate in its proceed- 
ings, without the right to vote. They shall not be subject to payment 
of admission fees or assessments. No person actively engaged in cot- 
ton manufacture shall be eligible to honorary membership. 

Article 5. It shall be the duty of all members of the Association 
to make returns to the Secretary of such statistics as may be called for 
by him, under the direction of any committee duly appointed for the 
collection of statistics, when not incompatible with private interests. 

officers. 

Article 6. The officers of this Association shall be a President, 
two Vice-Presidents, six Directors, a Treasurer, Secretary, and Auditor 
of Accounts. 



ELECTION OF OFHCERS. 



Article 7. At each annual meeting there shall be chosen by ballot 
a President, two Vice-Presidents and two Directors ; the President and 
Vice-Presidents to serve one year, and the two Directors shall be 
chosen for terms of three years. 

DUTIES OF OFnCERS. 

Article 8. The President, or in his absence the senior Vice-Presi- 
dent present, shall preside at all meetings of the Association and of 
the Board of Government. All officers shall hold their respective 
offices until their successors shall be chosen and accept their positions. 

Article 9. The President, Vice-Presidents and Directors shall con- 
stitute a Board of Government, and have under their care and direc- 
tion all matters pertaining to the management of the Association ; and 
five of their number shall constitute a quorum for the transaction of 
business. Meetings of the board may be called by the President, at 
such time and place as he may deem expedient, giving each member a 
written or printed notice of the same at least five days before the day 
of meeting. At their first meeting the board shall elect a Treasurer, 
Secretary, and Auditor of Accounts for the year ensuing, and fix the 
amount of compensation of the Secretary. All vacancies in their 
board occasioned by death or resignation shall be filled by the board ; 
and the persons so elected shall hold their offices until the next annual 
meeting. The board may, from time to time, as they shall deem 
expedient, appoint committees, from among their own board or from 
the members at larg^, to collect statistical information, examine new 
inventions or processes in manufacturing goods, as also to prepare 
essays on subjects of interest to the Association. 

Article 10. The Treasurer shall keep a book in which all receipts 
and payments of money shall be entered, collect all moneys due the 
Association, and disburse the same upon the written order of the Board 
of Government. At the annual meeting in each year he shall make an 
exhibit of his accounts, or oftener if the Board of Government require 
it. He shall notify the members of assessments voted, and cause them 
to be collected in a reasonable time. 

Article i i . The Secretary shall attend all meetings of the Associa- 
tion and of the Board of Government, and keep accurate records of 
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their doings. In the absence of the Secretary at any meeting, a Secre- 
tary pro Um, may be appointed by the presiding officer, who shall be 
sworn to do all things, while in office, required of the Secretary. 

Article 12. The Auditor shall examine the accounts of the Treas- 
urer annually, and report at each meeting the state of the finances. 

MEETINGS. 

Article 13. The annual meeting of the members of the Associa- 
tion shall be held on the last Wednesday of April, or at such other 
time, and at such hour and place as the Board of Government may 
appoint. There shall also be a semi-annual meeting of the Associa- 
tion on the last Wednesday of October, in each and every year, or at 
such other time, and at such place and hour as the Board of Govern- 
ment may appoint. 

Special meetings may be called by the Board of Government when- 
ever they deem it expedient, or upon the written application of any 
ten members, made to the Secretary. 

Article 14. All meetings of the members of the Association shall 
be in pursuance of a written or printed notice, addressed to each mem- 
ber, with the name of the President or Secretary attached thereto, and 
deposited in the Post Office ten days at least before the day of meet- 
ing, specifying the time and place of meeting ; and at all such meet- 
ings fifteen members shall constitute a quorum for the transaction of 
business. 

Article 15. Amendments to the By-Laws may be made at any 
stated meeting of the Association by a two-thirds vote ; provided, 
notice of such proposed amendment be given in writing at a previous 
meeting, and also notice be given to each member by the Secretary, of 
the pendency of such amendment, ten days at least before any such 
meeting. . 



BOARD OF GOVERNMENT. 



PRB8IDBNT. 



CHARLES H. FISH, 



Dover, N. H. 



VICE-PRESIDENTS. 

GEORGE H. HILLS, 
HERBERT E. WALMSLEY, . 

DIRECTORS. 

ALFRED E. ADAMS, 
WILLIAM D. HARTSHORNE, 
JAMES R. MacCOLL, 
W. B. SMITH WHALEY, . 
A. TENNY WHITE, . 
GEORGE F. WHITIEN, 



AUDITOR 



C. E. ROBERTS, 



Fall River, Mass. 
New Bedford, Mass. 



Whitinsville, Mass. 
Lawrence, Mass. 
Pawtucket, R. I. 
Columbia, S. C. 
Manville, R. I. 
Manchester, N. H. 



Boston, Mass. 



SECRETARY AND TREASURER. 



C. J. H. WOODBURY, 



P. O. Box 3672, Boston, Mass. 



OFFICE OF THE ASSOCIATION: 



Room 57, International Trust Building, 45 Milk Street, Corner 

OF Devonshire Street, Boston, Mass. 



OFFICERS OF THE ASSOCIATION, 



FROM THE FIRST ORGANIZATION. 



EzEKiEL A. Straw, 
Amos D. Lockwood, 
John Kilburn, 
William C. Lovering, 
Richard Garsed, 
j. s. ludlam, 
Henry F. Lippm, 
Walter E. Parker, 
Robert McArthur, 



PRESIDENTS. 




. 1865-78 


Edw. W. Thomas, 


1894-95 


. 1878-80 


A. M. GOODAT.F, 


1895-96 


. 1880-83 


Arthur H. Lowe, 


1896-97 


1883-85 


Russell W. Eaton, 


1897-98 


. 1885-86 


Stephen A. Knight, . 


1898-99 


. 1886-88 


Frederick E. Clarke, 


1899-99 


. 1888-89 


D. M. Thompson, 


1900-01 


. 1889-92 


CHARLES H. FISH, 


1901- 


. 1892-94 







Amos D, Lockwood, 
WiLUAM A. Burke, 
John C. Palfrey, 
Edward Atkinson, 
A. G. Cumnock, 
Charles Nourse, 
William F. Goulding, 
Richard Garsed, 
j. s. ludlam, 
Walter E. Parker, 
Richard B. Borden, 



vice-presidents. 



1865-77 
1865-73 
1873-76 
1876-78 
1877-80 
1878-81 
1880-83 
1881-85 
1883-86 
1885-89 
1886-88 



Arnold B. Sanfx)rd, 
Robert McArthur, 
Simeon B. Chase, 
E. W. Thomas, . 
A. M. Goodale, . 
William J. Kent, 
Fred. C. McDuffie, 
Henry T. Whoin, 
C. H. Richardson, 
GEORGE H. HILLS, 
H. E. WALMSLEY, . 



1888-91 
1889-92 
1891-93 
1892-94 

1893-95 
1894-97 

1895-00 

1897-00 

1900-01 

1900- 

1901- 
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DIRECTORS. 



J. S. Davis, 
Charles Nourse, 
Phineas Adams, 
William P. Haines, 
Thomas J. Borden, 
Daniel D. Crombie, 
Cyrus I. Barker, 
Hervey Kent, . 
David J. Johnston, 
Walter Paine, 3d, 
Chas. L. Lovering, 
Richard Garsed, 
WiLUAM H. Jennings 
Chas. D. McDurnE, 
Walter E. Parker, 
John W. Danielson, 
William E. Barrows, 
RuFus A. Maxfield, 
George W. Weeks, 
Henry S. Howe, 
Richard B. Borden, 
O. S. Brown, 
Henry F. Lippitt, 
Wilbur A. Stiles, 
Stephen N. Bourne, 
John Kilburn, . 
William P. Haines, 
Robert McArthur, 
A. M. Wade, 
D. J. Johnston, 



865-69 
865-78 

865-74 
865-69 
865-78 
865-68 
875-80 
877-81 
878-82 
878-80 
878-83 
880-81 
880-83 
881-83 
881-85 
881-85 
882-83 
883-86 
883-86 
883-87 
883-86 
885-91 
885-88 
886-88 
886-91 
870-80 

874-78 
886-89 

868-69 

869-70 



A. G. Cumnock, 


. 1869-77 


F. E. Clarke, . 


. 1869-75 


S. S. Spencer, . 


. 1887-90 


E. W. Thomas, . 


. 1888-92 


WiLUAM W. WhITIN, . 


. 1888-93 


Robert R. Smith, 


. 1889-92 


Alfred M. Goodale, , 


. 1890-93 


WiLUAM J. Kent, 


1891-94 


Herman F. Straw, . 


1891-93 


Fred C. McDuffie, . 


. 1892-95 


George W. Bean, 


. 1892-95 


F. M. Messenger, 


• 1893-95 


Arthur H. Lx)we, 


1894-96 


Henry T. Whitin, 


1894-97 


Herbert L. Pratt, 


> 1895-98 


Stephen A. Knight, 


. 1S95-98 


Russell W. Eaton, 


1896-97 


Albert F. Knight, 


' 1 893-99 


John Eccles, 


. 1895-99 


C. H. Richardson, 


1897-00 


George H. Hills, 


. 1897-00 


John T. Meai"s, 


1898-01 


Charles H. Fish, 


1900-01 


Herbert E. Walmsle> 


r, 1900-01 


GEO. F. WHI'lTEN, 


, 1898- 


A. TENNY WHI'lE, 


1899- 


ALFRED E. ADAMS 


, 1899- 


W.B.SMI'IH WHALE 


Y, 1901- 


Wm. D. HARTSHORN 


E, 1901- 


JAMES R. MacCOLL 


., 1 90 1- 
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AUDITORS. 



Benjamin Saunders, . 1865-71 
John C. Palfrey, . 1871-73 
Henry D. Sullivan, . 1873-82 



J. Herbert Sawyer, 
C. E. ROBERTS, 



1882-00 
1900- 



sbcrbtary and treasurer. 



Ambrose Eastman, . 1865-94 | C. J. H. WOODBURY, 1894 



MEMBERS OF THE ASSOCIATION. 



Sept. 26, 1901. 



Members of the Association are respectfully requested to scrutinize the following list, and 
advise the Secretary, P. O. Box 3672, Boston, Mass., of change in address, or any error in regard to 
their names. 

As a number of members rejoined the Association after severing their first membership, the 
date of their earliest election b given. 



HONORARY MEMBERS. 



George Arms .... Grand Hotel New York City . . . Oct. 16, 1872. 

Ambrose Eastman . . 53 State St., Room 904, Boston, Mass. . . . Sept. 27, 1894. 

Henry Smith Prttchett, LL.D., 

Pres. Mass, Institute of Technology, Boston, Mass. . . . Sept. 26, 190 1. 

Samuel Webber . . . Hydraulic Engineer Charlestown, N. H. . Apr. 28, 1897. 

ACTIVE MEMBERS. 

Alfred E. Ad«n, . . . { ^J J^jJ^^Mim"?".""'! ." } Whitinsvaie. Mass. .Apr. 27.1887. 

John S. Adams, Jr. . . Supt. Adams Bros. Mfg. Co 

120 Commercial St., Adams, Mass. . . . Apr. 29, 1896. 

Joseph D. Aiken . . . Asst. Supt. Ponemah Mills .... Taftville, Conn. . . . Oct. 28, 1891. 

F. S. Akin Supt. Cornell Mills Fall River, Mass. . . Sept. 27, 1894. 

Charles T. Aldrich . . Treas. Aldrich Mfg. Co. . Box 34, Providence, R. I. . , Apr. 28, 1886. 

Franklin Allen .... Supt. Boott Mills Lowell, Mass Oct. 18, 1900. 

Frederick K. Allen . . Prop. Megunticook Woolen Co. . . Camden, Me Sept. 26, 190 1. 

George E. Ames . . . Mech. Supt. Lawrence Mfg. Co. . . Lowell, Mass. . . . Apr. 24, 1895. 
William Ames .... Treas. Fletcher Manufg. Co., Box 83, 

47 Charles St., Providence, R. I. . . Apr. 30, 1879. 

Charles B. Amory . . . Treas. Hamilton Manufg. Co 

70 Kilby St., Boston, Mass. . . . Apr. 25, 1894. 
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Frederic Amory . . , Treas. Nashua Mfg. Co. and Jackson Mfg. Co 

Room 5 1, Simmons B'l'd., 40 Water St., Boston, Mass. Apr. 27,1899. 

Thomas Armstrong . . Supt. No. Pownal Mfg. Co No. Pownal, Vt. . . Oct. 27, 1897. 

Abel T. Atherton . . . Machine Maker Bay Side, R. I. . . . Oct. 16, 1872. 

Edward Atkinson . . . Prest. Boston Mfrs. Mu. Fire Ins. Co 

31 Milk St., Boston, Mass. . . . Apr. 19, 1871. 

E. W. Atkinson .... Stoddard, Haserick, Richards & Co. . . '^ 

152 Congress St., Boston, Mass. . . . Oct. 27, 1886. 

H. C. Atwood .... Treas. Williamsville Manufg. Co. . . Providence, R. I. . . Apr. 29, 1885. 
James A. Atwood . . . Agt. Wauregan Co. and Quinebaug Co 

Wauregan, Conn. . . Oct. 28, 1891. 

John Walter Atwood . Supt. Wauregan Co Wauregan, Conn. . . Oct. 24, 1895. 

W. E. Atwood .... Secy, and Asst. Treas. Williamsville Manufg. Co 

Killingly, Conn. . . . Sept. 27, 1894. 

George A. Ayer . . { |^P[; B^'Jof^l^^?,^. } "3 Fifth St., New Bedford, Mass. Apr. 24, 1895. 

Nathaniel F. Ayer . . Asst. Mgr. Farwell Bleachery 

56 Summer St., Boston, Mass. . . . Apr. 25, 1901. 



Thomas Barrett, Jr. 
Edwin N. Bartlett . 
Daniel Moore Bates 



Henry A. Bailey . . . Agt. Chicopee Manufg. Co Chicopee Falls, Mass. Oct. 

Dickerson G. Baker . . Mech. Eng., American Thread Co. . Willimantic. Conn. . Oct. 
Edwin H. Baker . . . Bliss, Fabyan & Co., Box 2899 

117 Duane .St., New York City, N.V. Apr. 

Edward R. Ballou . . . Treas. Ballou Yam Converting Co., 

189 Charles St., Providence, R. I. . . Apr. 

William P. Bancroft . . Vice-Pres. Joseph Bancroft & Sons Co 

Wilmington, Del. . . Oct. 

Louis B. Barker . . . Agt. United States Cotton Co. . . . Central Falls, R. I. . Apr. 
Lewis E. Barnes . . . Agt. Pemberton Co. & Methuen Co., Methuen, Mass. . . . Oct. 

William A. Barrell . . Agt. Lawrence Duck Co Lawrence, Mass. . . Apr. 

. Pres. Langley & Aiken Mills . . . Augusta, Ga Apr. 

. Supt. Sigourney and Rockdale Milb, North Oxford, Mass. . Apr. 
. Asst. Supt. Joseph Bancroft & Sons Co., 

Rockford, Wilmington, Del. . . Apr. 

Joseph P. Battles . . . Treas. and Agt. Lewiston Mach. Co. Lewiston, Me. . . . Oct. 
Edward C. Beach . . Supt. Gate City Cotton Mills . . . East Point, Georgia . Oct. 

George W. Bean . . . Agt. Androscoggin Mills Lewiston, Me. . . . Apr. 

Robert Beatty .... Robert Beatty & Co 

Coral and Adams Sts., Philadelphia, Pa. . . Oct. 

Truman Beckwith . . . Treas. Dyerville Manufg. Co. Box 171, Providence, R. 1. . . Apr. 
John W. Bell Asst. Treas. and Mgr. Smith & Dove Manufg. Co 

Andover Mass. . . . Oct. 

A. C. Bent Agt. Safety Seamless Pocket Co. . . Taunton, Mass. . . . Oct. 

W. N. Blackstone . . { ^J^::- ;?X7t^"nU°6> } ' " • No'-ich. Conn. . . .Apr. 

William W. Blades . . Gen. Supt. Lorraine Mfg. Co 

135 Mineral Spring Ave., Pawtucket, R. L , 



25. "893 
18, 1900 

24, 1878 

25, 1894 

31, 1883 

27, 1899 
24, 1895 
30. 1884 

26, 1900 
29, 1 89 1 

28, 1898 
24, 1895 

5» 1899 
17, 1872 

27» 1897 

27, 1892 

27, 1897 
27» 1897 

29, 1896 



Oct. 25, 1893. 
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T. Ashby Blythc 



John P. Bodge . . 
Jefferson Borden, Jr. 
Nathaniel B. Borden 

Richard B. Borden 

Thomas J. Borden 



27» 
27» 
27, 

18, 

20, 
29» 

18. 

21, 

28, 



. Proprietor Ashby Cotton Mills 

114 Chestnut St., Philadelphia, Pa. . .Oct. 

. Treas. Arkwright Mills Fall River, Mass. . . Oct. 

. Supt. Fall River Bleachery Co. . . . Fall River, Mass. . . Apr. 

. Treas. Barnard Manufg. Co Fall River, Mass. . . Oct. 

/Treas. Richard Borden Mfg. Co. 1 c- n d* \m t 1 

• i Treas. Troy C. & W. Mfg. Co. . [ ''''" ^"'"' ^"* ' ^'^ 

. 326 North Main St Fall River, Mass. . . Apr. 

E. S. Boss Agt. Willimantic Linen Co Willimaniic, Conn. . Oct. 

Henry Deane Bourne . Treas. Hooksett Mfg. Co., 1741 Elm St . . 

Manchester, N. H. . Oct. 

Stephen N. Bourne . . Agt. Dundee Mills Hooksett, N. H. . . Oct. 

Frank A. Bowen . . . Supt. Appleton Co Lowell, Mass. . . . Apr. 

Arthur F. Brackett . . Supt. Royal Arctic &. Valley Queen Mills, 

Riv^rpoint, R. I. . . Oct. 24, 

A. W. Brainerd .... Gen. Mgr. Millville Mfg. Co. and May's Landing Water 

Power Co Millville, N. J. ... Apr. 

Ernest Bridge .... Supt. Jas. Chad\vick & Bro. Ltd. . . Jersey City, N. J. . . Apr. 
Christopher P. Brooks . Managing Director New Bedford Textile School 

New Bedford, Mass. Apr. 

Henry R. Brown . . . Supt.HopeCo.andPhenixMill,Box56,Phcnuc, R. I Apr. 

Isaac A. Brown .... Treas. Narragansett Mills . Box 324, Fall River, Mass. . . Sept. 

James W. Brown P. O. Box 312, Ipswich, Mass. . . . Oct. 

O. S. Brown Agt. Salmon Falls Manufg. Co. . . Salmon Falls, N. H. . Apr. 

Thomas J. Brown . . . George Brown's Sons Mt. Joy, Penn. . . . Oct. 

E. C. Bucklin . . . Treas. Interlaken Mills 

Butler's Exchange, Box 289, Providence, R. L . , Apr. 

Robert Burgess .... Agt Grinnell Mfg. Corp 

745 County St., New Bedford, Mass. . Apr. 

Edward N. Burke . . . Lowell Machine Shop Lowell, Mass. . . . Apr. 

Alfred H. Bumham . . Mgr. Glasgow Mills 

Huntington and Jasper Sts., Philadelphia, Pa. . . Apr. 

Hervey Bumham . . . Supt. Beaver Mills and Eclipse Mill 

295 Beaver St., North Adams, Mass. . Apr. 

W. R. Burnham Norwich, Conn. . . . Apr. 



28, 
24, 

28, 
28, 
29, 

24, 
21, 
27» 

25. 

27» 

28, 
26, 

27» 

29, 



[897. 
[897. 
1899. 

'873. 

866. 

1865. 
1879. 

[900. 
[869. 

[897. 

895. 

[898. 
[895. 

[897. 
[897. 
898. 
[895. 

[875. 
1897. 

1883. 

[892. 
1880. 

[900. 

[899. 
[885. 



William D. Cadwell 
WUUam H. Cadwell 
John P. Campbell . 
Byron F. Card . . 



Samuel A. Carter . 
George A. Chace . 
John W. Chafee . 
James C. Chalmers 
Simeon B. Chase . 



Agt.NashuaMfg. Co., 67 Concord St., Nashua, N. H. . . .Apr. 

Agt. Jackson Company Nashua, N. H. ... Apr. 

Supt. New York Mills, New York Mills, Oneida Co., N. Y., Sept. 

Harding, Whitman & Co., 

78 Chauncy St., Boston Mass Apr. 

Pres. Gate City Cotton Mills .... Atlanta, Ga Sept. 

Treas. Bourne Mills Fall River, Mass. . . Apr. 

Pres. and Treas. The Sibley Mfg. Co. Augusta, Ga Oct. 

Vice-Pres. Renfrew Mfg. Co. ... Adams, Mass. . . . Oct. 
Treas. King Philip Mills Fall River, Mass. . . Apr. 



"9, 
26, 

22, 

25» 
26, 

25. 
18, 

5» 
21, 



[871. 
[900. 
[896. 

[888. 
[901. 

877. 
1900. 

[899. 
[875. 
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Clarence N. Childs . . 



Elmer G. Cbflds 
Jno. H. C. Church 
Ernest E. Qark 
George A. Clark 
Alfred Qarke 
E. N. Qemence 
W. H. Qohcr, Jr. 
Jodah G. Cobom 
Charles H. Collins 
John A. Collins . 



Asst Supt. Hamilton Manufg. Co 

43 Pine St., Lowell, Mass. . . . Apr. 

Agt Boston Duck Co. ...... Bondsville, Mass. . . Oct. 

Asst. Treas and Sec. Monument Mills, Gt. Barrington, Mass. Apr. 
Mech. Supt. Montreal Cotton Co. . . Valleyfield, P. Q. . . Apr. 

Supt. Manchester Mills Manchester, N. H. . Oct 

Gcn*l Mgr 23 Central St., Boston, Mass Apr. 

Sec. and Treas. Eagle & Phenix Mills Columbus, Ga. . . . Apr. 
Treas. and Agt. Utica Cotton Co.Capron, Oneida Co., N. Y., Sept. 



Apr. 
Apr. 



99 Washington St., Newton, Mass. . . 

. . Supt. Berkeley Co Ashton, R. I. . . . 

. . Supt. American Linen Co 

73 Cottage St, Fall River, Mass. . 

. . Pres. and Treas. Avondale Cotton Mills 

.' Birmingham, Ala. . 

Frank B. Comins . . . Treas. American Moistening Co 

150 Devonshire St., Room 67, Boston, Mass Oct 



24, 1895. 
26, 1892. 

28, 1897. 

29, 1896. 

25, 1882. 

30, 1879. 
28,1897. 

22,1896. 

20, 1865. 

26, 1900. 



B. B. Comer 



Oct 31, 1883. 
Apr. 26, 1900. 



Caesar Cone . . 
John J. Council . 
Sidney Coolidge 



Peter H. Corr . . 
Frank H. Cotton . 
Alphonse S. Covel 



Apr. 
Apr. 

Sept 

Apr. 

Apr. 

Oct. 



William W. Crapo 
WiUiam J. Cray 
P. T. Creed . . 
John B. Cudlip . . 
H. H. Culver . . 



Henry S. Culver 
A. G. Cumnock . 
Andrew J. Currier 



Pres. Proximity Mfg. Co Greensboro, N. C. . 

Supt. Cohannet Mills Taunton, Mass. . . 

Treas. Stark Mills, 50 State St., Room 17 

Boston, Mass. . , 

Treas. Greenwich Bleachery .... 1 aunton, Mass. . . 
Mgr. Hope MilU Mfg. Co. . . . Hope Mills, N. C. . 
Treas. Tremont and Suffolk Mills, 

. . . P. O. Box 1 716, 7oKilby St, Boston, Mass. . . 

Pres. Wamsutta Mills New Bedford, Mass. . Sept. 

Supt. Aldrich Mfg. Co Moosup, Conn. . . . Apr. 

Agt. Hopewell Mills . . . Box 356, Taunton, Mass. . . . Sept. 
Supt. Gibson Cotton Mill .... Marysville, N. Bruns. Apr. 
Supt. Elizabeth Poole Mills 

39 .\shland St., Taunton, Mass. . . . Apr. 

Supt. Westville Cotton Mills .... Taunton, Mass. . . . Apr. 
Treas. Appleton Co. . . . Box 2284, Lowell, Mass. . . . Oct. 
Mgr. Valley Falls Co Albion, R. I Apr. 



28, 1891. 

26, 1900. 

27, 1892. 



26, 1 901 
25, 1901 

27, 1899 

3>. "877 
29, 1898 

25, 1901 

22, 1896 

28, 1897 

28, 1897 
28, 1897 
28, 1885 
25, 1888 



Philip Dana Supt Dana Warp -Mills Westbrook, Me. 

Woodbury K. Dana . . Treas. Dana Warp Mills Westbrook, Me. . 

Albert W. Danforth . . Mech. Eng. Shanghai Cot. Cloth Mills, Shanghai, China 

881 Bridge St., I^well, Mass. . 

A. I^ckwood Danielson Asst. Treas. Quinebaug Co., Box 9CX), Providence, R. I. 

•T f-k c * ^^ -1 / Asst. Treas. Lock wood Co. & Lew- \ h^^-a^^..^ t> t 
J. DeForest Danielson | .^^^^ Bleachery & Dye Works / P-^ovidence, R. L 

John W. Danielson . . Treas. Lockwood Co. and Ponemah Mills 

Box 900, Providence, R. I. 



. Oct. 24, 1895 

. Sept. 29, 1898 
. Apr. 25, 1888 



. Apr. 27, 1 88 1 
. Sept. 27, 1894 

. Sept 27, 1894 
. Jan. 15, 1868. 
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B. D. Davol . 
Albert DeabiU 



James C. Deane . . . 

Augustus De Cort . . . 

George DeForest . . . 

William P. Dempsey . 

Charles W. Dennett . | 

Edward P. Dennis . . 

Charles A. Denny . . . 

P. Y. DeNormandie . . 



Charles Owen Dexter . 



Henry C. Dexter, . . . 



Lewis Dexter, Jr. 



Samuel Dibble . . . . 

F. Dilling 

Albert W. Dimick . . . 
Bradford C. Divine . . 

Robert Dow, 

Eben S. Draper . . . 
George A. Draper . . . 
George Otis Draper . . 
William F. Draper . . 
William F. Draper, Jr. . 
Frederic C. Dumaine, . 



T. C. Duncan 
Joseph M. Dunham 
Frank H. Dwelly . 
David H. Dyer . . 



Pres. Barnard Mfg. Co. . P. O. Box 418, Fall River, Mass. . Apr. 25, 1877. 

Supt. Lowell Hosiery Co., Mt. Vernon St 

. . Lowell, Mass Apr. 25, 1901 

Vice-Pres. Mass. Tool Co. 19 High St., Greenfield, Mass. . . Apr. 25, 1894 

Treas. Beacon Mfg. Co., P.O. Box 28 1 5 Boston, Mass Apr. 26,1900 

Treas. Utica Steam Cotton Mills . . Utica, New York . . Oct. 27, 1897 

Treas. Dempsey Bleachery and Dye Works, Pawtuckel, R. L Apr. 28, 1886 

Du^baTlSlilsCo' :^«*-.J°':"*°':-} North Ad.™s. Mass.. Oct. .9. .890 

Lowell Machine Shop Lowell, Mass. . . . Apr. 25, 1888 

Pres. American Card Clothing Co. . Leicester, Mass. . . Apr. 25, 1888 

Treas. Pepperell Mfg. Co 

30 Kilby St., Boston, Mass. . . . Apr. 29, 1896 

Mgr. Canadian Col'd Cotton Mills Co. Ltd. ...... 

Hamilton, Ont., Can. Apr. 24, 1895 

Agt. and Sec. Greene & Daniels Mfg. Co 

Pawtucket, R. 1. . . Apr. 25, 1901 

Mgr. The Canadian Colored Cotton Mills Co., Ltd 

Milltown, N. B. . . . Apr. 27, 1899 

Pres. Enterprise Cotton Mills, . . Orangeburg, S. C. , . Sept. 29, 1898 

Pres. Dilling Cotton Mills Kings Mountain, N. C. Oct. 24,1895 

Supt. Fisher Mfg. Co Fisherville, Mass. . . Apr. 25, 1894 

Supt. UticaWillowVale Bleaching Co. Chad wicks, N. Y. . .Apr. 27,1899 

Partner in Solway Milk, Westerly, R. I. . . . April 25, 1 90 1 

Agt. Draper Co Hopedale, Mass. . . Oct. 31, 1888 

Treas. Draper Co Hopedale, Mass. . . Oct. 31, 1888 

Sec*y Draper Co Hopedale, Mass. . . Apr. 24, 1895 

Pres. Draper Co Hopedale, Mass. . .July 17,1867 

Draper Co Hopedale, Mass. . . Oct. 29, 1890 

Treas. Amory Mfg. Co., Box 2879 

64 Ames Building, Boston, Mass. . . . April 25, 1 901 

Pres. and Treas. Union Cotton Mills Union, S. C Apr. 26, 1900 

43 Edwards St., Springfield, Mass. . . Oct. 26, 1892 

Treas. Tecumseh Mills Fall River, Mass. . . Apr. 27, 1899 

D. H. Dyer & Son, Mill Engineers, P. O. Box 582, . . . 

6, 7 and 8 Pocassett Bank Building, Fall River, Mass. . . Oct. 18, 1 871. 



Benjamin M. EatIc , . Prop. Merchants Dye Works .... Walnut Hill, Mass. 

William A. Eastman . . Treas. Lowell Hosiery Co Lowell, Mass. . . 

Russell W. Eaton . . . Agt. Cabot Manufg. Co Brunswick, Me. . . 

John Eccles Agt. Ponemah Mills Taftville, Conn. . . 

Lawrence V. Elder . . Man. Dir. Galveston City Cotton Mills 

212 Tremont St., Galveston, Texas . 

Oscar Elsas Vice-Pres. Fulton Bag & Cotton Mills, 

P. O. Box 773, Atlanta, Ga Apr. 28, 1897. 

Frederick W. Ely . . . Agt. Columbian Manufg. Co. . . , Greenville, N. H. . .Apr. 25,1888. 



Sept. 26, 1901. 
Apr. 24, 1878. 
Oct. 26, 1887. 
Apr. 27, 1892. 

Oct. 27, 1886. 
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Charles Estes Vice-Pres. John P. King Mfg. Co. . Augusta, Ga Apr. 26, 1900. 

H. B. Estes Agt. Continental Mills Lewiston, Me. . . . Apr. 26, 1893. 

William Evans .... Treas. Wampanoag Mills Fall River, Mass. . Apr. 29, 1896. 



Herbert R. Famum . . Supt. Bernon Mills Georgiaville, R. I. . . Apr. 27, 1881. 

Charles F. Farrar 22 Coggeshall St., Fall River, Mass. . . Oct. 27, 1897. 

George E. Farrell . . . Treas. Utica Spinning Co Utica, N. Y Oct. 18, 1900. 

James T. Ferguson . . Supt. Wamick Mills Centreville, R. I. . . Oct. 5, 1899. 

Frank S. Field .... Supt. & Agt. Massaemit Yarn Mills . Shattuckville, Mass. . Oct. 24, 1895. 

William Firth .... Pres. American Moistening Co. & Wm. Firth Co 

P.O. Box 1460, 1 50 Devonshire St., Room 67, Boston, Mass. Apr. 25,1888. 

Charles H. Fish .... Agt. Cocheco Manufg. Co. . . . Dover, N. H Apr. 27, 1887. 

Charles W. Fisher, . . Asst. Supt. Fisher Mfg. Co Fisherville, Mass. . . Apr. 25, 1901. 

Henry E. Fisher . . . Vice-Pres. & Agt. Atlanta Cotton Mills Atlanta, Ga Oct. 24,1895. 

Herbert Fisher Taunton, Mass. . . . Oct. 29, 1879. 

William B. Fittz . . . Agt. W. Boylston Mfg. Co Easthampton, Mass. . Oct. 26, 1892. 

Frederick A. JTather { m^cL^"|J"^ * '^°"'°'" ^°"'" } Lowell, Mass. . . . Apr. 29, 1891. 

F. C. Fletcher .... Vice Pres. Lawton Spinning Co 

621 Banigan Building, Providence, R. I. . . Oct. i8, 1900. 

M. F. Foster Milford, N. H. . . . Apr. 17, 1872. 

Philip H. Fowler . .417 Monmouth St., Gloucester City, N. J. Nov. 30, 1 88 1. 

Edward W. France . . Dir. of Philade^hia Textile School, 

320 So. Broad St., Philadelphia, Pa. . . Sept. 22, 1896. 

Arthur C. Freeman . . Supt. Clear Water Bleachery and Mfg. Co 

Box 208, Augusta, Ga Apr. 27, 1899. 

John W. Fries .... Managing Partner, F. & H. Fries, . Winston-Salem, N. C. Oct. 18, 1900. 

C. H. Frisbie Agt. Attawaugan Co Norwich, Conn. . , . Oct. 29, 1890. 



W. T. Galey Pres. Aberfoyle Manufg. Co. . . . Chester, Pa Apr. 28,1897. 

William Gammell . . . Agt. Berkeley Co Providence, R. 1. . . Oct. 28, 1885. 

James G. Garland Saco, Me Oct. 29, 1879. 

Edward T. Garsed . . Treas. Hucomuga Mills Greensboro, N. C . . Apr. 28, 1898. 

Joshua Garsed . • • { St,;^;'''^';^ Srr„t^^^^ . Philadelphia. Pa. . .Oct. .7. .897. 

James A. Gary . . . . Alberton Mills . . io8 German St., Baltimore, Md. . . .Apr. 25,1883. 

James Gee Supt. Interlaken Dye Works .... Fiskville, R. I. . . . Apr. 28, 1898. 

Charles E. Getchell . . Supt. Waltham Bleachery and Dye Works 

P. O. Box 62, 35 Willow St., Waltham, Mass. . . . Oct. 30, 1889. 

William C. Godfrey . . Agt. Indian Orchard Co Indian Orchard, Mass. Oct. 29,1890. 

Alfred M. Goodale . . Treas. Boston Manufg. Co 

50 State St., Boston, Mass Apr. 25, 1883. 

Louis B. Goodall . . .Treas. Goodall Worsted Co Sanford, Me Oct. 5, 1899. 

Frederick B. Gordon . Pres. Columbus Mfg Co Columbus, Ga. . . .Apr. 26,1900. 

Charles H. Gorton . . Supt. Columbus Mfg. Co Columbus, Ga. . . . Apr. 25, 1894. 



19 



Marcellos Gould . . 
George P. Grant, Jr. . 
D.W.Gray . . . . 

R. A. Gray 

Stephen Greene . . 



Joseph Warren Greene . 
William C. Greene . . 
William H. Greene, . . 
John T. Greenwood . , 



S. Greenwood . . . . 



John Gregson . . 
Maxwell Grierson . 
Frederick Grinnell 
David Grove . . . 
Henry S. Grove 



Arthur H. Gulliver 
B. F. Guy . . 



• • • 



Pres. and Mgr. N. H. Spinning Mills, Penacook, N. H. . , Sept. 

Treas. Grant Yam Co Fitchburg, Mass. . . Sept. 

Supt. Skenandoa Cotton Co Utica, N. Y Oct. 

Supt. Rodman Manufg. Co Allenton, R. I. . . . Apr. 

Mill Architect and Engineer Lockwood, Greene & Co. . . . 

93 Federal St., Boston, Mass. . . . Oct. 

Supt. Hamilton Web Co Hamilton, R. I. . . , Apr. 

Treas. Peace Dale Manufg. Co. . . Peace Dale, R. I. . . Oct 
Treas. Greene & Daniels Mfg. Co., . Pawtucket, R. I. . . Apr. 
R. Greenwood & Bault • • 

. . . 4720 Leiper St., Frankford, Philadelphia, Pa. . 
Mgr. Canadian Col'd Cot. Mills Co. Ltd 

Cornwall, Ontario . . Oct. 

Agt. Fiskdale Mills Fiskdale, Mass. . . . Apr 

Gen. Mgr. Jas. Chadwick & Bro., Ltd., Jersey City, N.J. . . Apr. 
Pres. Gen. Fire Extinguisher Co. . . New Bedford, Mass. . Apr. 

Supt. U. S. Cotton Co Central Falls, R. L . Apr. 

Pres. Argo Mills Co., 

216 Chestnut St., Philadelphia, Pa. . , Apr. 

Agt. Boston Mfg. Co Waltham, Mass. . . Apr. 

Gen. Supt. Pelzer Manufg. Co. . . . Pelrer, S. C Apr. 



22, 1896. 

27. 1894- 

26, 1892. 

24, 1895. 

27, 1886. 
29, 1896. 
27, 1886. 

25, 1901. 



Apr. 26, 1900. 



s» 1899. 

24, 1895. 
28, i8g8. 
24, 1878. 
28, 1898. 

28, 1898. 
24, 1889. 
24, 1895. 



WilUam J. Hadfield . . Newburgh Steam Mills, . . •• 

' 236 Montgomery St., Newburgh, N. Y. . .Apr. 27,1899. 

Frank J. Hale .... Gen. Agt. Saco and Pettee Machine Shops 

Newton Upper Falls, Mass. . Apr. 27, 1892. 

Walter B. Hall .... Sapt. Pontiac Mill,"B.B.& R. Knight, Pontiac, R. I Apr. 25, 1901. 

William E. Hall . . . Treas. Shaw Stocking Co Lowell, Mass. . . . Apr. 27, 1892. 

Z. D. Hall Supt. Berkshire Cotton Mfg. Co 

70 Orchard St., P. O. Box 963, Adams, Mass. . . .Oct. 29,1879. 

William Halliwell, . . Supt. Lawton Spinning Co., .... Woonsocket, R. L . Sept. 26, 1901. 

John H. Hambly . . . Treas. Quid nick Manufg. Co 

49 Westminster St , Providence, R. I. . . Apr. 24, 1895. 

Arthur M. Hamilton . . Supt. Hargraves and Parker Mills 

362 Linden St., Fall River, Mass. . . Apr. 28, 1897. 

John F. Hamlet . . . Manufacturer . . . P. O. Box 160, Kail River, Mass. . . Oct. 31, 1888. 

Joseph O. Hannum . . Agt. Indian Head Mills of Alabama Cordova, Ala. . . , Apr. 30, 1890. 

A. G. Harris, Supt. W. H. Draper & Son, 

10 Third St., Upper Troy, N. Y. .Sept. 26, 1901. 

Henry F. Harris . . . Treas. West Boylston Manufg. Co 

340 Main St., Worcester, Mass. . . Apr. 30, 1890. 

John J. Hart Pres. and Gen. Mgr. Charlton Manufg. Co 

P. O. Box 94, Pawtucket, R. I. . . Apr. 24, 1895. 

William D. Hartshome Agt. Arlington Mills Lawrence, Mass. . . Apr. 27, 1 899. 

Samuel E. Hathaway . Supt. Fall River Iron Works Co. . . Fall River, Mass. . . Sept. 27, 1894. 
William Hathaway . . Supt. Barnard Manufg. Co Fall River, Mass. . . Apr. 25, 1894. 
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William B. Hawes . . Yarn Broker . . . io8 Bedford St., 

P, O. Box 733, Fall River, Mass. Oct. 24, 1895. 

Alfred Hawkesworth . Supt. Merchants' Cotton Co Montreal, P. Q. . . . Apr. 26, 1 893. 

Fred Hawkesworth . . Asst. Supt. Merchants' Cotton Co. . Montreal, P. Q. . . . Sept. 22, 1896. 

William Hayes .... Agt. Barker Mill Auburn, Me Apr. 30, 1879. 

W. G. Henderson . . . Agt. Shetucket Co Norwich, Conn. . . . Apr. 29» 1896. 

A. E. Henry, Mfr. Partner in Solway Milb, . . . Westerly, R. I. . . . Apr. 25, 1901. 

T. I. Hickman, .... Pres. and Treas. Graniteville Mfg. Co 

Leonard Bldg., Augusta, Ga Apr. 25, 1901. 

William R. Hill . . . Treas. Glasgow Manufg. Co 

South Hadley Falls, Mass. Oct. 25, 1893. 

George H. Hilk . . . Treas. Davol Milk & Stevens Mfg. Co. . Fall River. Mass. . Oct. 24, 1895. 

Charles H. Hobbs . . Agt. Thorndike Co Thorndike, Mass. . . Apr. 28, 1886. 

Franklin W. Hobbs . . Asst, Treas. Arlington Mills 

P. O. Box 3590, 78 Chauncy St., Boston, Mass. . . . Apr. 27, 1899. 

Louis L. Hohn 1 22 High St., Westerly, R. L . . .Apr. 28,1897. 

Charles M. Holmes . . Supt. Natick Mills Natick, R. L, ... Apr. 27, 1899. 

Gideon F. Holmes . . Treas. and Gen. Mgr. Plymouth Cor- 

dage Co No. Plymouth, Mass. . Oct. 30, 1889. 

George W. Holt . . . Agt. Monohansett Manufg. Co. . . Putnam, Conn. . . . Oct. 29, 1879. 

Walter L. Holt .... Pres. Holt- Morgan Mills Fayette ville, N. C. . . Oct. 18, 1900. 

William P. Holt . . . Supt. Barnaby Mills F*all River, Mass. . . Oct. 25, 1893. 

Thomas Horsfield 95 Bonney St., New Bedford, Mass. . Oct. 27,1897. 

Henry S. Houghton, Jr. Supt. Paul Whitin Manufg. Co. . . Northbridgc, Mass. . Apr. 24, 1895. 
W. C. Houston .... Pres. Hope Mills Manufg. Co 

33 Drexel Building, Philadelphia, Pa. . , Apr. 28, 1897. 

Elisha H. Howard . . Treas. Harris Textile Co 

309 Butler Exchange, Providence, R. L . . Apr. 25, 1883. 

Henry S. Howe .... Dry Goods Commission, 68 Chauncy St., Boston, Mass. . Oct. 31, 1877. 

Albert C. Hoy .... Asst. Supt. Hamlet Mills Woonsocket, R. L . . Apr. 28, 1 898. 

Charles W. Hubbard . Treas. Ludlow Mfg. Co., 

133 Essex St., Boston, Mass. . . . Apr. 25, 1901. 

W. S. Hume Supt. Dominion Cotton Mills, Ltd 

176 Notre Dame St., Hochelaga, P. Q., Can.Oct. 29,1890. 

Otis L. Humphrey, . . Cotton Dept. I^owell Textile School, Lowell, Mass. . . . Apr. 25, 1 901. 

A. W. Hunking 374 Stevens St., Lowell, Mass. . . .Apr. 24,1895. 

George A. Hurd, . . . Supt. Cocheco Mfg. Co Dover, N. H Apr. 25, 1901. 



D. Edwin Irving . . . Treas. The Irving & Leiper Mfg. Co., Chester, Pa Oct. 27, 1897. 



J. E. Jenckes Treas. E. Jenckes Manufg. Co. . . Pawtucket, R. I. . . Apr. 24, 1895. 

Edward B. Jennings . . Treas. Samoset Co Valley Falls, R. I. . Sept. 29, 1898. 

David L. Jewell . . . Agt. China, Webster & Pembroke Mills . Suncook, N. H. . Apr. 20, 1865. 

David S. Johnston . . Treas. Cohoes Iron Foundry & Mach. Co., Cohoes, N. Y. . Oct. 28, 1891. 

W.T.Jordan . . . . Mgr. Mountain Island Mfg. Co. . . Mountain Island, N. C. Oct. 24,1895. 
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Frank E. Kaley . . . . Treas. Morse & Kaley Mfg. Co. . . Milford, N. H. . . .Oct. 24,1895. 

W. E. Reach Supt. Grant Yarn Co. .123 Myrtle Ave., Fitchburg, Mass. Oct. 26, 1892. 

Roland R. Kelly . . . Supt. Williamstown Manufg. Co. . Williamstown Sta., Mass. Nov. 30, 1881. 
George E. Kent .... Treas. Exeter Manufg. Co. & Prop. Pittsfield Mills .... 

Pittsfield, N. H. . . Oct. 31, 1888. 

Hervey Kent Pres. Exeter Manufg. Co Exeter, N. H. ... Apr. 20, 1865. 

Nathaniel B. Kerr . . . Agt. Boott Cotton Mills Lowell, Mass. . . . Oct. 26, 1892. 

John Kilburn Belmont, Mass. . . . Apr. 20, 1865. 

Harry W. Kimball . . Supt. Fulton Bag & Cotton Mills . Atlanta, Ga Oct. 24, 1895. 

Benjamin B. Kirk . . . Supt. Fall River Iron Works Co. . . Fall River, Mass. . . Apr. 28, 1897. 

Albert Knight . . . . Supt. Quidnick Mills Quidnick, R. I. . . .Apr. 24,1895. 

Albert F. Knight 39 Main St., Woonsocket, R. I. . . Oct. 27, 1886. 

C Prescott Knight . *. B. B. & R. Knight's Milk .... River Point, R. I. . . Sept. 29, 1898. 

Jesse A. Knight .... Sec'y & Supt. Lawton Spinning Co. Providence, R. I. . . Oct. 26, 1892. 

Stephen A. Knight . . Pres. Hebron Manufg. Co., Box 820, Providence, R. I. . . Oct. 21, 1868. 

Walter B. Knight . . . Reynolds Manufg. Co Davisville, R. I. . . Apr. 24, 1889. 

Webster Knight . . . B. B. & R. Knight's Mills 

3 Washington Row, Providence, R. I. . . Sept. 29, 1898. 



Fred Lacey Mgr. Montreal Cotton Co. . . Valleyfield, P. Q Apr. 24, 

William T. Lang . . . Agt. Brookside Mills Knoxville, Tenn. . . Apr. 28, 

Walter H. Langshaw • Agt. Dartmouth Manufg. Corp. . . New Bedford, Mass. . Apr. 29, 

Elliott Cowdin Lambert Supt. Amoskeag Manufg. Co. . . . Manchester, N. H. . Oct. 24, 

George H. Law . . . Supt. Merchants' Mfg. Co 

815 Walnut St., Fall River, Mass. . . Apr. 28, 

Harold Lawton .... Gen. Mgr. Baltic Mills Co Baltic, Conn Oct. 27, 

John Edward Lawton . Governing Director American Thread Co 

Matlock, Derbyshire, England . Apr. 25, 

Evan Arthur Leigh . . Textile Machinery . . 70 Kilby St., Boston, Mass. . . . Oct. 29, 

John Leiper Supt. Fitchburg Worsted Mills, Upland Road 

171 Blossom St., Fitchburg, Mass. . . Oct. 27, 

J. Colby Lewis .... Supt. & Mgr. Vesta Cotton Mills, . . Charleston, S. C. . . Oct. 26, 

Leontine Lincoln . . . Pres. Seaconnet Mills* Fall River, Mass. . . Apr. 28, 

B. F. G. Linnell . . . Commission Merchant, Yarns, Threads and Twines . . . 

P. O. Box 645, Central Falls, R. L . . Oct. 27, 

Charles Warren Lippitt, Treas. Silver Spring B. & D. Co. . . Providence, R. L . . Oct. 30, 

Henry F. Lippitt . . . Agt. Social and Manville Cos. . . . Providence, R. L . . Apr. 27, 

William H. Loftus . . Supt. Clark Thread Co Newark, N. J. ... (Jet. 27, 

Robert W. Lord . . . Agt. R. W. Lord & Co Kennebunk, Me. . . Oct. 20, 

Ernest levering . . . Agt. Lyman Mills Holyoke, Mass. . . . Apr. 25, 

Henry M. Lovering . . Agt. Whittenton Manufg. Co. . . . Taunton, Mass. . . . Oct. 27, 

William C. Lovering . Pres. Whittenton Mfg. Co., . . 40 Water St., Boston, Mass. Oct. 25, 
William M. Lovering . Supt. Whittenton Manufg. Co. . . . Taunton, Mass. . . . Sept. 27, 

Arthur H. Lowe . . . Treas. Parkhill Manufg. Co Fitchburg, Mass. . . Oct. 30, 

David Lowe Asst. Supt. Parkhill Manufg. Co. . . Fitchburg, Mass. . . Apr. 24, 
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A. Lawrence Lowell . Trustee, Lowell School of Design, 

843 Exchange Bldg., Boston, Mass. . . . Apr. 25, 1901. 

Dudley T. Lyall . . . Asst. Mgr. Brighton Mills Passaic, N. J Sept. 22, 1896. 

William L. Lyall . . . Supt. J. & \V. Lyall Loom and Machine Works and Sec. 

Brighton Mills Passaic, N. J Oct. 26, 1892. 

Herbert Lyman 505 Sears Bldg., Box 171 7, Boston, Mass. . . .Oct. 24,1895. 

Otis G. Lynch .... Supt. Enterprise Manufg. Co. . . . Augusta, Ga Oct. 24, 1895. 

Alvin S. Lyon .... Supt. Bigelow Co Lowell, Mass. . . . Apr. 26, 1882. 



James R. MacCoU . . Treas. Lorraine Manufg. Co. . . . Pawtucket, R. L . . Apr. 24, 1895. 

Charles L. Macomber . Pres. Winthrop Cotton Yarn Co. . . Taunton, Mass. . . . Apr. 24, 1895. 

Frederick B. Macy, . . Treas. Soule Mills, New Bedford, Mass. . Apr. 25, 1901. 

Amos G. Maddox . . . Supt. Linwood Mill Lin wood, Mass. . . . Oct. 18, 1900. 

Charles T. Main . . . Mech. and Mill Engineer Dean & Main 

53 State St., 1 1 12 Exchange Bldg., Boston, Mass. . . .Oct. 28,1885. 

Charles R. Makepeace . Mill Engineer Box 973, Providence, R. L . . Apr. 30, 1890. 

A. T. Malcolmson . . . Agt. C. Bischoff & Co 

19 George St., Box 1 104, Providence, R. L . . Oct. 27, 1897. 

Arthur B. Mann . . . J. H. Martin & Co., 

Box 465, 99 Franklin St., New York, N. Y. . . Apr. 25, 1894. 

Charles H. Manning . . Supt. Amoskeag Manufg. Co. . . . Manchester, N. H. .Oct. 28,1885. 

Henry F. Mansfield . { ^„TMr wTvluer C^^^^^^^^^ ^P^- ^- '^- 

Paul J. Marrs .... Treas. Henderson Cotton Mills . . Henderson, Ky. . . Oct. 27, 1897. 

Albert G. Martin . . . Supt. Kincaid Manufg. Co. » 

Box 182, Griffin, Spalding County, Ga. Apr. 30, 1884. 

Henry D. Martin West Acton, Mass. . Apr. 28, 1897. 

John R. Mason 523 Broadway, Fall River, Mass. . . Apr. 28, 1 897. 

Philip A. Mathewson . Supt. King Philip Mills . . Box 607, Fall River, Mass. . . Apr. 24, 1895. 

Scott Maxwell, .... Supt. Lanett Mills West Point, Ga. . . . Sept. 26, 1901. 

Thomas Mayor .... Textile Machinery 

Thomas Mayor & Son, 26 Olney St., Providence, R. L . . Oct. 27, 1880. 

Robert McArthur . . . Agt. Pepperell Mfg. Co Biddeford, Me. . . . Apr. 17, 1872. 

Thos. McAulifte . . . Supt. Stevens Mfg. Co Fall River, Mass. . . Apr. 28, 1898. 

Charles D. McDuffie . Agt. Manchester Mills Manchester, N. H. . .Apr. 21,1869. 

^ ^ i^ %r T\ cc (Treas. Everett Mills and York 1 P. O. Box 2934,40 ^ ^ „„ 

Fred C. McDuffie . . | M^„„fg. Co | Water St.. Boston, Mass O"^'- ==5. 1882. 

William G. McLoon . . Supt. Lancaster Mills, Clinton, Mass. . . Apr. 27, 1892. 

Robert G. McMeehan, . Supt. Hamlet Textile Co Woonsocket, R. L . . Sept. 26, 1901. 

William P. McMullan . Agt. Naumkeag Steam Cotton Co. . Salem, Mass Sept. 27, 1894. 

John Tempest Meats . Agt. Mason Machine Works . . . Taunton, Mass. . . .Apr. 27,1887. 

Henry P. Meikleham, . Agt. Mass. Mills in Georgia .... Lindale, Floyd Co., Ga. Apr. 26, 1900. 

Charles H. Merriman, Jr. Social Mfg. Co Providence, R. L . . Apr. 24, 1895. 

Frank M. Messenger . Agt. Grosvenor Dale Co. . . . No. Grosvenor Dale, Conn. Apr. 27, 1887. 

W. H. Miles Agt. Farwell Mills Lisbon, Me Sept. 22, 1896. 

R. M. Miller, Jr. ... Pres. & Treas. Elizabeth Mills . . . Charlotte, N. C. . . . Sept. 29, 1898. 
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James I. Milliken . 
Roscoe S. Milliken 
David Milne . . . 



A. B. Mole 

Edward A. Mongeon 
J. R. Montgomery , 
George A. Moody 
James Sumter Moore 



Agt. Everett Mills 

Supt. Nashua Mfg. Co 

C. J. Milne & Sons 

. . . Washington Ave. & nth St., 

Mgr. Grey lock Mill 

Supt. Lonsdale Cos. Mills . . . . 
Pres. The J. R. Montgomery Co. . . 
Supt. West Warren Cotton Mills . . 
Sec. and Treas. Olympia & Richland 



Lawrence, Mass. 
Nashua, N. H. . 



Fred W. Moore . . 
Albert H. Morton . 
E. P. Morton, . . . 
Oliver H. Moulton 
Farquharson J. Muir 



Agt. Cordis Mills . . P. O. Box 582, 

Supt. Kitson Machine Co 

Agt. Stevens Linen Works . . . . 
Supt. Hamilton Manufg. Co. . . . 
Supt. Canadian Col'd Cot. Mills Co., 



Philadelphia, Pa. . . 
Adams, Mass. . . . 
Lonsdale, R. L . . . 
Windsor Locks, Conn. 
West Warren, Mass. . 
Cotton Mills . . . . 
Columbia, S. C. . . . 
Millbury, Mass. . . . 
Lowell, Mass. . . . 
Webster, Mass. . . . 
Lowell, Mass. . . . 
Ltd., St. Croix Mill . . 
MilUown, N. B., Can. 



Oct 26, 

Apr. 29, 

Apr. 28, 

Apr. 24, 

Apr. 24, 

Sept. 29, 

Apr. 27, 

Apr. 26, 

Apr. 27, 

Oct. 28, 

Sept. 26, 

Apr. 20, 

Apr. 27, 



John Neild .... 
Roscius C. Newell . 
William G. Nichols 
William M. Nixon . 
Albert W. Noone, . 
Franklin Noarse . 



. Supt. Soule Mills New Bedford, Mass. . Apr. 25, 

. Supt. Palmer Mill Three Rivers, Mass. . Oct. 24, 

. Sec. and Treas. Springstein Mills .Chester, S.C Oct. 25, 

. Pres. Atlanta Woolen Mills .... Atlanta, Ga Oct. 5, 

. Prop. & Mgr. Jos. Noone's Son's Co. Peterloro, N. H. . . Sept. 26, 
. Agt. Lawrence Manufg. Co Lowell, Mass. . . . Apr. 24, 



S. Odenheimer . 
Charles K. Oliver 



. . Treas. Lane Mills New Orleans, La. 

. , Treas. Mt. Vernon-Woodbcrry Cotton Duck Co. . . 

^ 346-8 Equitable Bldg., Baltimore, Md. 

J. Edward Osborn . . . Treas. American Linen Co Fall River, Mass 

Henry Osgood, P. O. Box 204, Salem, Mass. . 

Herbert W. Owen . . Asst. Supt. Merchants' Mfg. Co. . Fall River, Mass 
Oscar L. Owen .... Mech. and Mill Eng. Whitin Machine Works . . . 

Whitinsville, Mass. 



Oct. 25, 



Sept. 27, 
Apr. 28, 
Apr. 25, 
Oct. 5, 

Apr. 25, 



Elmer E. Page .... Agt. York Manufg. Co Saco, Me Apr. 27, 1892. 

Francis J. Parker . . . Treas. Monadnock Mills, 81 Milk St., Boston, Mass. . . . Jan. 15, 1868. 

O. B. Parker Supt. Laurens Cotton Mills .... Laurens, S. C. . . . Apr. 24, 1895. 

Samuel L. Parker . . . Supt. Turners Falls Cotton Mills 

Box 627, Turners Falls, Mass. . Apr. 29, 1896. 

Walter E. Parker . . . Agt. Pacific Mills, 217 Haverhill St., Lawrence, Mass. . . Apr. 25, 1877. 

John H. Parks .... Pres. Wm. Parks & Son, Ltd. . . .St. John, N. B. . . . Apr. 24, 1878. 

Duncan D. Parmly . . Treas. Johnson Mfg. Co. and Dunbar Mills Co 

160 Broadway, New York, N. Y. . . Sept. 22, 1896. 

Samuel F. Patterson . . Pres. and Treas. Thistle Mills Co. . Ilchester, Md. . . . Oct. 18, 1900. 

John W. Pead .... Agt. Merrimack Manufg. Co 

Box 1 231, Lowell, Mass Apr. 26, 1893. 
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James R. Pearce . . . Supt. Chewalla Cotton Mill .... Eufaala, Ala Oct. 24, 1895. 

William C. Peirce . . . Pres. Elizabeth Mills . 564 Eddy St., Providence, R. I. . . Apr. 24, 1895. 

William D. Pennell . . Agt. Hill Manufg. Co Lewiston, Me. ... Apr. 16, 1873. 

Haven C. Perham . . . Treas. Kitson Machine Co Lowell, Mass. . . . Apr. 30, 1879. 

Henry C. Phillips . . . Supt. Grey lock Mills, North Adams, Mass. Apr. 25, 1894. 

Benjamin Phipps . . . Merchant 4 Winthrop Sq. Boston, Mass. . . . Sept. 29, 1898. 

Albert R. Pierce . . . Supt. Pierce Mfg. Corp New Bedford, Mass. . Oct. 5, 1899. 

( Treas. Rotch Spinning Co. • • • ) p n R 
Andrew G. Pierce, Jr. \ Treas. Pierce Manufg. Corp. . . ^Ncw Bedfo^' Ms^ ' ^P"^' ^' '^5- 

I Treas. Howland Milk Corp. . . . J ^^w Kediord, Mass. . 

Reuben Pilling, Jr 30 Hudson St., Providence, R. I. . .Apr. 29,1896. 

Charles H. Plummer . . Agt. Great Falls Manufg. Co. . . . Somersworth, N. H. . Apr. 25, 1888. 

Charles T. Plunkett . . Sec. Berkshire Cotton Mfg. Co. . . Adams, Mass. . . . Apr. 28, 1897. 

Charles H. Potter,. . . Supt. Montreal Cotton Co., .... Valleyfield, P. Q., . . Apr. 25, 1901. 

Joseph H. Potter, Jr. . Supt. Durfee Mills Fall River, Mass. . . Apr. 27, 1899. 

J. F. Powers Supt. Eagle Mill North Adams, Mass. Oct. 5, 1899. 

Herbert L. Pratt . . . Agt. Bates Manufg. Co lewiston. Me. . . . Oct 27, 1875. 

T. W. Pratt Pres. West HuntsvUle Cotton Mill Co 

Huntsville, Ala. . . . Sept. 22, 1896. 

John E. Prest .... Gen. Supt. Harmony Mills .... Cohoes, N. Y. ... Apr. 17, 1872. 



M. W. Qoinn Agt. Hamilton Woolen Co Amesbury, Mass. . . Oct. 27, 1886. 



T. G. Ramsdell .... Agt. Monument Mills Housatonic, Mass. . . Oct. 30, 1878. 

Emory S. Rathbun . . Supt. Pequot Mills Montville, Conn. . . Apr. 27, 1899. 

M. A. Rawlinson . . . Supt. Tremont and Suffolk Mills . . Lowell, Mass. . . . Apr. 24, 1895. 

John F. Reardon . . . Agt. Falls Co Norwich, Conn. . . . Apr. 26, 1900. 

Robert Redford . . . Mfr Box 28, I^wrence, Mass. . . Apr. 26, 1882. 

R. S. Reinhardt .... Treas. and Mgr. Elm Grove Cotton Mills Lincolnton, N. C. Apr. 28, 1898. 

L. B. Renfrew .... Treas. Renfrew Mfg. Co Adams, Mass. . . . Oct. 5, 1899. 

T. H. Rennie Supt. Graniteville Mfg. Co Graniteville, S. C. . . Oct. 18, 1900. 

Frederick W. Reynolds, Supt. Potomska Mills, Box 299, 

20 Hfth St., New Bedford, Mass. . Apr. 26, 1900. 

F. H. Rice Care of Henry F. Harris, 

340 Main St., Worcester, Mass. . . Apr. 28, 1880. 

Charles H. Richardson Agt. Lancaster Mills Qinton, Mass. . . . Apr. 24, 1889. 

W. H. Richmond . . . Supt. Bibb Mill No. 2 Macon, Ga Oct. 27, 1897. 

Walter Rigby .... Supt. Ballou Yarn Converting Co 

189 Charles St., Providence, R. L . . Apr. 26, 1900. 

Charles E. Riley . . . Textile Machinery, C. E. Riley & Co 

281 Congress St., Box 2815, Boston, Mass. . . . Apr. 25, 1888. 

William H. Ritter . . . Gen. Supt. and Purchasing Agt. Johnson & Johnson . . . 

266 George St., New Brunswick, N. J. Apr. 26, 1900. 

George W. Robbins . . Supt. Dyerville Mfg. Co., 

610 Manton Ave., Providence, R. I. . . Apr. 28, 1897. 
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Benj. H. Roberts . • • General Mill Supplies 163 Grove St., Fall River, Mass. . . Apr. 26, 1900. 

Charles D. Robinson . Supt. Crompton Co Crompton, R. I. . . . Sept. 27, 1894* 

Edwin A. Robinson . . Asst. Supt. Tremont and Suffolk Milb Lowell, Mass Oct. 18, 1900. 

William A. Robinson . Manville Co Woonsocket, R. I. . Apr. 29, 1896. 

W. H. Rose Sec'y & Treas. Granby Cotton Mills, Columbia, S. C. . . . Oct. 18, 1900. 

John R. Rostron . . . Lancaster Mills Qinton, Mass. . . . Sept. 29, 1898. 

John K. Russell 3003 York St^ Philadelphia, Pa. . . Apr. 29, 1891- 



Edward H. Sanborn . . Vice Pres. Cold Spring Bleaching and Finishing Works . . 

Real Estate Trust Bldg., Philadelphia, Pa. . . Oct. 18, 1900. 

Arnold B. Sanford . Pres. and Mgr. American Cotton Yam Exchange 

.... 67 Chauncy St., Boston, Mass. . . . Oct. 25, 1882. 

J. Herbert Sawyer 93 Federal St., Boston, Mass. . . . July 19, 1865. 

F. C. Sayles Pres. Baltic Mills Co 

204 Banigan Bldg., Providence, R. L . . Oct. 27, 1897. 

George H. Sayward Winchester, Mass. . Oct. 29, 1890. 

Arnold Schaer .... Agt. Warren Manufg. Co Warren, R. L ... Apr. 24, 1895. 

Theodore C. Search . . Pres. Cold Spring Bleaching and Finishing Works .... 

32 South Broad St., Philadelphia, Pa. . .Oct. 18,1900. 

Charles M. Sears . . . Supt. West Point Mfg. Co Langdale, Ala. . . .Apr. 28,1898. 

George H. Shapley . . Treas. Silver Lake Co., 78 Chauncy St 

Boston, Mass. .... Apr. 29, 1896 

Frank P. Sheldon . . . Mill Engineer and Architect 

Industrial Trust Bldg. Providence, R. L . .Apr. 25,1894. 

Thomas C. Sheldon . . Agt. Fitchburg Duck Mills 

8 School St., Fitchburg, Mass. . . Oct. 29, 1884. 

Willis S. Shepard . . . Pres. American Net and Twine Co. . Canton, Mass. . . . Apr. 29, 1896. 

William F. Sherman . . Mill Engineer 

107 New Brazer Bldg., 27 State St., Boston, Mass. . . . Apr. 15, 1874. 

Charles M. Shove . . . Treas. Granite Mills . . . Box 45, Fall River, Mass. . . Oct. 27, 1875. 

Herbert H. Shumway . Treas. and Agt. Corr Manufg. Co. . Taunton, Mass. . . . Apr. 26, 1893. 

Francis H. Silsbee . . Supt. Cotton Dept. Pacific Mills . . Lawrence, Mass. . . Apr. 27, 1887. 

Nathaniel G. Simondi . Treas. Naumkeag Steam Cotton Co., Salem, Mass Apr. 28, 1898. 

Louis Simpson Victoria Chambers, Ottawa, Ont Apr. 24,1895. 

Abbott E. Slade . . . Treas. Laurel Lake Mills 

863 High St., Fall River, Mass. . . Oct. 25, 1893. 

Arth^T.S-nith . . { fj ^'llanut' C^"'- '■ ! : } Lang>ey. S. C. . . . Oc,. .4. .895- 

Joel Smith Supt. The J. P. King Manufg. Co. . Augusta, Ga Oct. 24, 1895. 

J. C. Smith Supt Chace Mills Fall River, Mass. . . Oct. 27, 1897. 

James Herbert Smith . Supt. Quinebaug Co Danielson, Conn. . .Apr. 28,1898. 

Thomas Henry Smith . Jamestown Cotton Mill Jamestown, N. Y. . . Apr. 26, 1900. 

Ellison A. Smyth . . . Pres. Pclzer Manufg. Co Pelzer, S. C Oct. 26, 1892. 

William S. Southworth . Agt. Mass. Cotton Mills . Box 1230, Lowell, Mass. . . . Oct. 31, 1888. 

S. S. Spencer Supt. Conestogo Steam Mills . . . Lancaster, Pa. . . .Oct. 25,1876. 

Wilton H. Spencer . . Textile Manuf., . . 7 Exchange PI., Providence, R. L . Apr. 28, 1898. 
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George E. Spoflford . . Supt. Blackstone Mfg. Co Blackstone, Mass. . . Apr. 29, 

Henry B. Sprague P. O. Box 5077, Bosloii> Mass. . . . Oct. 5, 

Lcroy Springs . . . Pres. I^ncaster Cotton Mills . . . I^ncaster, S. C. . . Oct. 24, 

George R. Stearns . . Pres. Riverside Mills Augusta, Ga Apr. 30, 

T. B. Stevenson .... Supt. Readville Cotton Mill .... Hyde Park, Mass. . . Apr. 26, 

Robert Stewart .... Supt. Ashton Mills Ashton, R. 1 Apr. 27, 

Waller F. Stiles . . . Treas. Orswell Mills Fitchburg, Mass. . . Oct. 24, 

O. W. Stites Mgr. Commonwealth Cotton Mfg. Co. Durham, N. C. . . .Oct. 24, 

B. L. Stowe Vice-Pres. and Factory Mgr. Eureka Fire Hose Co. . . . 

Wilkinson and Arlington Aves., Jersey City, N. J. . . Sept. 26, 

Herman F. Straw . . . Agt. Amoskeag Manufg. Co. . . . Manchester, N. H. . Oct. 28, 

John Sullivan .... Supt. Union Cotton Mfg. Co. . . . Fall River, Mass. . . Apr. 27, 

Timothy Sullivan , . . Supt. Davol Mills Fall River, Mass. . . Apr. 27, 

Walter H. Summersby . Agt. Atlantic Cotton Mills .... Lawrence, Mass. . . Oct. 25, 

D.G.Sunderland . . . Treas. The Pel ham Milb Pelham, S. C Oct. 18, 

James O. Sweet .... Agt. and Treas. Ashland Cotton Co. Jewelt City, Conn. . Apr. 28, 



Robert Rennie Taft P. O. Box 1443, Providence, R. 1. . .Apr. 24,1895 

Robert W. Taft .... Treas. Coventry Co. . . Box 1144, Providence, R. I. . . Sept. 27, 1894 
George P. Taylor . . . Treas. Danielsonville Cotton Co. of Danielson, Conn. . . . 

Clinton, Mass. . . . Oct. 27, 1880 

James W. Taylor . . . Agt. Canoe River Mills . . Box 46, Taunton, Mass. . . . Oct. 26, 1892 

W. Marshall Taylor 34 Arlington St., Holyoke, Mass. . . . Sept. 22, 1896. 

Richard Thackeray . . Supt. Weetamoe Mills Fail River, Mass. . . Apr. 29, 1885 

S. Willard Thayer . . . Treas. Dexter Yarn Co Pawtucket, R. I. . . Sept. 26, 1901 

Earl A. lliissell .... Gen. Mgr. Woonsocket Bobbin Co. Woonsocket, R. I. . . Oct. 30, 1878 
Ariel C. Thomas . . .Agt. Saratoga Victory Mfg. Co 

Victory Mills, Saratoga Co., N. V. . . Oct. 31, 1888 

Charles E. Thomas . . Treas. Forestdale Manufg. Co 

44 Prospect St., Woonsocket, R. I. . .Oct. 31,1883 

Edward W. Thomas . . Gen. Mgr. Erwin, Pearl, Durham, 

Alpine and Cooleemee Cotton Mills, West Durham, N. C. . Apr. 30, 1884 

Ralph E. Thomson . . Supt. Parkhill Manufg. Co., Mill C. Fitchburg, Mass. , . Apr. 25, 1894 
D. M. Thompson . . . Gen. Mgr. B. B. and R. Knight^s Mills 

Box 1442, Providence, R. I. . . Oct. 28, 1885 

James O. Thompson, Jr. Supt. Wanisutta Mills New Bedford, Mass. . Oct. 18, 1900 

Joseph S. Tidd .... Treas. and Agt. Oakland Mills . . . Taunton, Mass. . . . Apr. 27, 1899 
Horace W. Tinkham . Treas. and Agt. Robeson Mills . . . Fall River, Mass. . . Apr. 27, 1899 
W.O.Todd Sec. and Treas. I^wton Spinning O). Box 1 1 25, 

621 Banigan Building, Providence, R. I. . . Oct. 18, 1900 

James P. Tolman . . . Pres. Samson Cordage Works 

115 Congress St., Boston, Mass. . . . Oct. 29, 1890 

D. A.Tompkins . . . Pres. Atherton Cotton Mill .... Charlotte, N. C. . . . Oct. 24, 1895 

George W. Towne . . . Mgr. Columbus Power Co Columbus, Ga. . . . Oct. 26, 1892 

Edward B. Townsend, . Treas. Warwick Mills, 

53 State St., Room 632, Boston, Mass. . . . Apr. 25, 1901. 
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Robert B. Treat . . . 
C. H. Tmesdell . . . 
Edmund £. Truesdell 
Oscar B. Truesdell . 
George E. Tucker . . 
Philip S. Tuley . . 



Charles D. Turnbull . 



George W. Turner 
William D. Twiss . 



Prop. Centerville Cotton Mills . . . Centerville, R. I. . 
Supt. Altawaugan Mill & Baliou Mill, Killingly, Conn. . 
Supt. China, Webster & Pembroke Mills . Suncook, N. H. 

..... 1 8 Washington Terrace, Newton ville, Mass. 

, Agt. Otis Co Ware, Mass. . . . 

Pres. and Treas. Louisville Cotton Mills Co 

1008 Goss Ave., Ix>uisville, Ky. . . 

Treas. Wm. A. Slater MiUs Corp. . . P. O. Box 5324, . . 

89 State St., Boston Mass. . . . 

Supt. Argo MiUs Co Gloucester, N. J. . 

Supt. Everett Mills Lawrence, Mass. . 



Sept. 27, 1894. 
Oct. 29, 1884. 
Apr. 26, 1876. 
(Jet. 15, 1873. 
Oct. 24, 1895. 

Oct. 18, Z900. 

Oct. 27, 1897. 
Apr. 26, 1900. 
April 29, 1896. 



Charles T. Upton 



. 63 Mt. Vernon St., Ix)well, Mass. 



. Apr. 28, 1897. 



George A. Vaughan . . Supt. The Putnam Manufg. Co. . . Putnam, Conn. . . . Sept. 22, 1896. 

William P. Vaughan . Agt. Putnam Manufacturing Co 

Banigan Building, Providence, R. L . . Sept. 29, 1898. 

Eugene F. Verdery . . Pres. and Treas. Warren Mfg. Co. . Augusta, Ga Apr. 26, 1900. 

James P. Verdery . . . Pres. Enterprise Mfg. Co Augusta, Ga. .... Apr. 26, 1900. 

Frank P. Vogl .... Agt. Monadnock Mills Claremont, N. H. . . Sept. 27, 1894. 



Jude C Wadleigh . . 
Herbert E. Walmsley 
Robinson Walmsley . 
Frederick T. Walsh . 



James A. Walsh 



Joseph Wat.ters . . 
F. E. Wattles . . 
Joseph W. Wattles 
George W. Weeks . 



W. B. Smith Whaley 



H. D. Wheat 



. Supt. Mass. Cotton Mills Lowell, Mass. . . . Oct. 

. Agt. Wamsutta Mills New Bedford, Mass. . Oct. 

. Supt. Tecumseh Mills, P. O. Box 246, Fall River, Mass. . . Apr. 

. Mgr. Thomas Leyland & Co., Dyestufls, etc 

53 India St., Boston, Mass. . . 

. Agt. Lewiston Bleachery and Dye Works 

Lewiston, Me. . . . Apr. 

. Supt. Osborn Mills Fall River, Mass. . . Apr. 

. Agt. Boscawen Mills Penacook, N. H. . . Oct. 

. Manufacturers* Supplies .... Canton Junction, Mass. July 

Clinton, Mass. . . . Apr. 

( Mechanical & Mill Engineer ^ 

-j Pres. Richland Cotton Mills V 1328 Main St.,Columbia, S. C. Apr. 

[ Gran by Cotton Mills, j 

f Pres. and Treas. Gaffney Mfg. Co. \ 

• \ Pres. and Treas. Alpha Mills, Charlotte, N. C. f * ' " ' 



26, 1892. 
29, 1890. 

27, 1899. 



Apr. 28, 1897. 



27, 1892. 
26, 1900. 

5» 1899. 
18, 1866. 

21, 1869. 
24, 1895. 



Channing Whitaker . 



A. Tcnny White 
Charles D. White 
Arthur F. Whitin 
Fred B. Whitin . 
Henry T. Whitin 



Gaffney, S. C. ... Apr. 24, 1895. 

. Infringement and Patentability of Inventions 

. . Lowell Machine vShop Lowell, Mass. . . .Oct. 15,1873. 

. Supt. Manville Co Manville, R. I. . . .Oct. 26,1887. 

. Agt. Uncasville Mfg. Co Norwich, Conn. . . . Oct. 27, 1897. 

. Pres. Saunders Cotton Mills .... Whitinsville, Mass. . Apr. 24, 1895. 

. Agt. Uxbridge Cotton Mills .... Linwood, Mass. . . Apr. 28, 1897. 

. Treas Paul Whitin Manufg. Co. . . Northbridge, Mass. . Apr. 25, 1877. 



28 

Alfred N. Whiting . . Sec. and Treas. L. M. Harris Manufg. Co 

167 Pleasant St., Worcester, Mass. . . Apr. 21, 1875. 

William Whitman . . Treas. Arlington Mills, P. O. Box 3590, . . . 

78 Chauncy St., Boston, Mass Apr. 25, 1901. 

William S. Whitney . . Supervising Engineer, American Woolen Co 

Lawrence, Mass. . . Apr. 24, 1878. 

Arthur Whittam . . . Director Textile Dept., Mississippi Agricultural and Me- 
chanical College Agricultural College, Miss., Apr. 28,1898. 

William Whittam, Jr P. O. Box 352, Knoxville, Tenn. . . Apr. 26, 1893. 

George F. Whitten . . Agt. Amory Mfg. Co Manchester, N. H. . Oct. 26, 1892. 

John H. Whitten Manchester, N. H. . Apr. 28, 1898. 

W. R. B. Whittier . . Mgr. Whittier Mills . . . Chattahoochee, Fulton Co., Ga. . Oct. 18, 1900. 

Nelson Whittier . . . Treas. Whittier Mills Springfield, Mass. . . Oct. 18, 1900. 

Edward B. Wilbur . . Gen. Mgr. Mollohon Mfg. Co. . . . Newbury, S. C. . . . Oct. 30, 1889. 

Benjamin Wilcox . . . Treas. City and Bristol Mfg. Co. . . New Bedford, Mass. . Apr. 26, 1900. 

Henry M. Wilcox . . . Treas. John Rhodes Warp Co. . . . Millbury, Mass. . . . Apr. 24, 1889. 

John B. Wild .... Pres. Oneita Knitting Mills .... Utica, N. Y Apr. 26, 1900. 

Eben C. Willey Lawrence, Mass. . . Apr. 29, 1896. 

Franklin D. Williams . Treas. Fiskdale Mills 

87 Milk St., Room 21, Boston, Mass Apr. 25, 1901. 

Broadus E. Willingham, Sec. and Treas. Willingham Cotton Mills 

Macon, Ga Oct. 18, 1900. 

Theop. W. Wilmarth . Supt. Lynchburg Cotton Mill Co 

1205 Floyd St., Lynchburg, Va. . . . Oct. 31, 1883. 

Thomas Wilmarth . . . Supt. Saunders Cotton Mills .... Saundersville, Mass. . Apr. 21, 1875. 

George Wood .... Pres. and Treas. Millville Manufg. Co 

626 Chestnut St., Phila., Pa Oct. x6, 1872. 

John P. Wood Spring Garden and 22d Sts., Philadelphia, Pa. . . Apr. 28, 1897. 

Oscar W. Wood . . . Treas. Germantown Spinning Co 

Germantown, Philadelphia, Pa. . . Oct. 18, 1900. 

C. J. H. Woodbury . . Secretary and Treasurer Lynn, Mass Oct. 29, 1879. 



Adelbert R. Young . . Supt. Ashland Cotton Co Jewett City, Conn. . . Apr. 25, z 894. 

James M. Young . . . Mgr. Hamilton Cotton Co Hamilton, Ont., Can. Apr. 27, 1899. 



ASSOCIATE MEMBERS. 



S. B. Alexander, Jr. . . Pres. S. B. Alexander, Jr. Co. . . . Charlotte, N. C. . . . Oct. 18, 1900. 
Eugene C. Andres . . Cotton Merchant 

577 John Hancock Building, Boston, Mass Oct. 18,1900. 

Henry B. Ashton . . . Agt. S. A. Felton & Son Co 

153 Adams St., Medford, Mass. . . .Apr. 26, 1900. 

Henry Ash worth . . . Agt. of Elijah Ash worth, Mfr. of Card Clothing 

Box 427, Fall River, Mass. . . Apr. 28, 1897. 
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George R. Babbitt . . . Pres. and Gen. Mgr. American Oil Co 

182 So. Water St., Providence, R. I. . . Apr. 24, 1895. 

D. C. Ball Gen. Mgr. The American Cotton Co 

25 Broad St., New York, N. Y. . . Oct. 24, 1895. 

Edwin Barnes .... Vice Pres. Wm. Firth Co 

67 Eqnitable Building, Boston, Mass Apr. 26, 1900. 

George S. Bamum . . Sec. and Treas. The Bigelow Co. . New Haven, Conn. . Apr. 24, 1895. 
Colin C. Bell . . . . Pres. and Treas. Laminar Fibre Co. No. Cambridge, Mass. Apr. 29,1896. 
Frank P. Bennett . . . Publisher American Wool and Cotton Reporter 

530 Atlantic Ave., Boston, Mass. . . .Sept. 22,1896. 

William H. Bent . . . Treas. Mason Machine Works . . . Taunton, Mass. . . . A])ril 29, 1896. 
F. H. Bishop Gen. Mgr. Universal Winding Co 

95 South St., Boston, Mass Apr. 26, 1900. 

Artbnr T. Bradlee, . . Mgr. Cotton Yam Dept., Harding, Whitman & Co 

78 Chauncy St., Boston, Mass Apr. 25, 1901. 

J. Payson Bradley . . . The Kehew Bradley Co 

24 Purchase St., Boston, Mass. . . .Apr. 24, 1895. 

J. Frank Braids . . Mgr. Grease & Oil Dept., Charles S. Bush Co 

212 Weybossct St., Providence, R. I. . .Apr. 28,1897. 

Henry G. Brinckerhoff . N. E. Mgr. Green Fuel Economizer Co., Box 2654 .... 

Room 1053, Exchange Bldg., 53 State St., Boston, Mass. Sept. 22, 1896. 

D. Russell Brown . . . Pres. Brown Bros. Co 

62 Exchange Place, Providence, R. I. . . Apr. 24, 1895. 

II. Martin Brown . . . Treas. U. S. Bobbin & Shuttle Co. . Providence, R. I. . . Apr. 24, 1895. 

Percy H. Brundage 49 Wall St., New York, N. Y. . Oct. 5,1899. 

John H. Burghardt . . Page Belting Co. ... 31 Pearl St., Boston, Mass. . . . Apr. 24, 1895. 

Eugene E. Burnham . . Belt Mfr 252 Lowell St., l^wrence, Mass. . . Oct. 24, 1895. 

Fred N. Bushnell . . . Mech. Supt. Narragansett Electric Light Co 

3 South St., Providence, R. I. . . Sept. 29, 1898. 

Harry W. Buttcrworth . Sec. H. W. Butterworth & Sons 

York and Cedar Sts., Philadelphia, Pa. . .Oct. 27,1897. 

James Butterworth . Pres. H. W. Butterworth & Sons Co 

York and Cedar Sts., Philadelphia, Pa. . .Apr. 24,1895. 



Albert L. Calder, 2nd . Cotton Broker 

28 Market Square, Box 206, Providence, R. I. . . Apr. 26, 1900. 

French Campbell . . . Commission Merchant, 75 Granite St., Manchester, N. II. .Oct. 27,1897. 
Malcolm Campbell . . Gen. Mgr. Woonsocket Machine and Press Co 

Woonsocket, R. I. . . Apr. 24, 1895. 

W. W. Carey Mfr. Wood Rim Pulleys and Wood Working Machinery . . 

514 Broadway, Lowell, Mass Apr. 24, 1895. 

Albert C. Case .... Pres. American Cotton Co 

25 Broad St., New York. N. Y. . . Sept. 26, 1 901. 

J. E. Cheesman .... Gen. Mgr. Cheesman Cotton Gin Co 

27 William St., New York, N. Y. . . Oct. 5, 1899. 
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Charles H. Child . . . Treas. Standard Mill Supply Co 

P. O. Box 1406, 77 Exchange Place, Providence, R. I. . . Apr. 

Henry C. Clark .... Pres. Charlotte Supply Co Charlotte, N. C. . . . Apr. 

C. C. Cowan 372 Front St., Memphis, Tenn. . . Oct. 

Thomas G. Cox .... Selling Agt. Mason Machine Works 

**.... Box 316, . Taunton, Mass. . . . Apr. 

George Crompton Worcester, Mass. . . Oct. 

Randolph Crompton Worcester, Mass. . . Oct. 

C. F. Curwen .... Treas. Dinsmore Mfg. Co Salem, Mass Apr. 

Joseph L. Cushing . . Mfr. of Cotton Conveying Systems, Daniel Cushing & Co., . 

Box 885, Lowell, Mass Apr. 



24» 


1895. 


28, 


1898. 


5» 


1899. 


24, 


1895. 


27. 


1897. 


27. 


1897. 


27. 


1899. 



26, 



Frederick I. Dana . . . Manager. Thomas Phillips Co. . . . Providence, R. I 
E. W. Davenport . . . Supt. Crompton & Knowles Loom Works 

Providence, R. I 

John O. DeWolf, . , . Mech. Engineer, 1012 Tremont Bldg., Boston, Mass. 
C. E. W. Dow .... So. Agt. American Moistening Co. & Wm. Firth Co. 

40 So. Forsyth St., Box 410, Atlanta, Ga. . 

Frederick A. Downes . Sec. Factory Mutual Fire Insurance Cos 

925 Chestnut St., Philadelphia, Pa 

W. L. Draper .... Mgr. Dodge Mfg. Co 

Atlanta Branch, 522 Prudential Building, Atlanta, Ga. . 



Apr. 24, 

Sept. 26, 
Apr. 25, 

Apr. 24. 

Oct. 27, 

Oct. 18, 



Fred W. Easton, . . . Treas. Easton & Burnham Machine Co., 

180 Weeden St., Pawtucket, R. I. . . Apr. 25, 

G. B. Emmons .... Pres. Emmons Loom Harness Co • 

May St., Lawrence, Mass. . . Oct. 24, 

T. C. Entwistle .... Cotton Machinery Builder 

297 Market St., Lowell, Mass Apr. 24, 

D. D. Felton Treas. .S. A. Felton & Son Co. . . . Manchester, X. H. . .Apr. 24, 

John W. Ferguson . . Contractor 

Paterson Nat. Bank BMg., Paterson, N. J. . . . .Apr. 24, 

Redington Fiske . . . Gen. Mgr. Planters Compress Co 

183 Essex St., Boston, Mass. . . . Apr. 27, 

J. Herbert Foster . . . Cotton Broker . 10 South Water St., Providence, R. 1. . . Apr. 24, 

Merrill A. Furbush 2015 North 33rd .St., Philadelphia, Pa. . . Oct. 27, 

John T. Fyans .... Agt. Fyans, Frazer & Blackway Co 

411 Beach St., Fall River, Mass. . . Apr. 28, 



H. P. Gariand 
Royal W. Gates 



Rufus B. GolT 



Treas. Loom Picker Co Biddeford, Me. . . . Oct. 24, 

Josiah Gates & Sons, Belting 

307 Market St., Lowell, Mass. . . . Apr. 24, 

Pres. Standard Mill Supply Co 

.... 77 Exchange PI., Box 714, Providence, R. I. . . Apr. 28, 



900. 

895. 

901. 
901. 

895. 

897. 
900. 



901. 
895. 
895. 

895. 

895. 

899. 
895. 
897. 

897. 

895. 
895. 
897. 
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Sumner S. Gould . . . Mgr. Ix>well Branch American Card Clothing Co 

Ix>\vell, Mass. . . . Oct. 5, 1899. 

William S. Granger . . Prest. Granger Foundry & Machine Co., Providence, R. I. . Apr. 24, 1895. 
Henry T. Grant, Jr. . . Prcs. Mercantile Mutual Fire Ins. Co 

Box 1153,723 Banigan Building, Providence, R. I. . .Oct. 27,1897. 

Arthur F. Gray .... Mill Architect and Engineer 

53 State St., Room 509, Boston, Mass. . . . Oct. 18, 1900. 

A. Walter Harris . . . Treas. A. W. Harris Oil Co 

326 So. Water St., Providence, R. I. . . Oct. 24, 1895. 

Alfred H. Hartley . . Dealer in Oils and Mill Supplies 

Box 409, Fall River, Mass. . . Oct. 27, 1897. 

Jerome Hill Pres. Tennessee Planters* Co 

334 Front St., Memphis, Tenn. . . . Apr. 29, 1896. 

Richard H. Hill . . . Gen. Sales Agt. James Hunter Machine Co 

70 Kilby St., Boston, Mass Apr. 26, 1900. 

Alfred K. Hobbs . . . Rubber, leather and Mill Supplies . Manchester, N. H. . Oct. 18, 1900. 

John Hogg Smith, Hogg & Gardiner, 144 Essex St., Boston, Mass. . . .Apr. 27,1899. 

Henry A. Holcomb Box 249, New Bedford, Mass. . Oct. 24, 1895. 

Henry S. Houghton, Sr., Mfr. Giids and Beaters, 61 Pond St., Woonsocket, R. I. . Apr. 28, 1897. 
Lewis T. Houghton . . Mfr. Thread (iuides . 997 Main St., Worcester, Mass. . . Sept. 26, 1901. 
A. H. Howard .... Pres., Treas. and Gen. Mgr. Howard Bros. Card Clothing Co. 

P. O. Box 54, Worcester, Mass. . . Sept. 26, 1901. 

Lemuel R. Howe . . . Importer & Dealer in Dye Stuffs, Howe, Fuller & Trunkett, 

92 State St., Boston, Mass. . , . Apr. 25, 1901. 

C. H. Hutchins .... Pres. Crompton & Knowles Loom Works 

Worcester, Mass. . . Oct. 24, 1895. 

David Jackson . . . . Gen. Mgr. Jackson Pat. Shell Roll Co., Pawtucket, R. L . .Apr. 24,1895. 

Lawrence M. Keeler . Whitin Machine Works Whitinsville, Mass. . Sept. 26, 190X. 

William B. Kehew . . The Kehew- Bradley Co., 

24 Purchase St., Boston, Mass. . . . Apr. 24, 1895. 

James H. Kendall . . Edward Kendall & Sons Cambridgeport, Mass., Sept. 29, 1898. 

John E. Kendrick . . . Vice-Pres. American Supply Co 

Box 822, Providence, R. I. . . Oct. 5, 1899. 

Frank B. Kenney . . . Kitson Machine Co Lowell, Mass. . . . Oct. 5, 1899. 



W. C. I^ngford . 
Josiah M. Lasell . 
Samuel D. Lawton 
John H. Lorimer . 



Stephen C. Lowe 
George A. Lowry 



. Salesman, ... 86 Weybosset St., Providence, R. I. . 
. Asst. Treas. Whitin Machine Works, Whitinsville, Mass. 
. Treas. Fall River Machine Co. . . . Fall River, Mass. . 

. Builder of Textile Machines 

Ontario and I^wrence Sts., Philadelphia, Pa. . 

. Agt.John Hetherington& Sons, Ltd., New Bedford, Mass. 
. Consulting Eng., . 299 Marginal St., East Boston, Mass. 



Apr. 27, 1899. 

Apr. 24, 1895. 

Oct. 18, 1900. 

Oct. 27, 1897. 

Oct. 24, 1895. 

Apr. 28, 1898- 
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Francis £. Macomber 
Fay H. Martin . . . 
F. H. Maynard . . . 
John McCullough, . . 
D. E. McGaw . . . 



H. G. McKcrrow . . 



D. K. McLaren . . 
George II. Meader 
John R. Mitchell . 
Charles 6. Moore . 



George B. Morison . 



. Mill Supplies .... 21 Pearl St., Boston, Mass 

. Prop. The Dunn Flyer ...... Hyde Park, Mass. . . 

. Bos. Mgr. Gen. Fire Extinguisher Co., Providence, R. I. . . 

. Cotton Waste Merchant New Bedford, Mass. . 

. Mgr. Supply Dept.. Southern Belting Co 

P. O. Box 63, Atlanta, Ga 

. Textile Machinery Importer 

31 State St., Boston, Mass. . . . 

. Mfr. of Leather Belting 751 Craig St., Montreal, P. Q., Can. 
. Steam Appliances . . 35 Oliver St., Boston, Mass. . . . 
. Mitchell-Bissell Co., 362 Bourse Bldg., Philadelphia, Pa. . . 

. Agt. Knowles Steam Pump Works 

54 Oliver St., Boston, Mass 

. Catlin & Co. ... 67 Chauncy St., Boston, Mass. . . . 



Apr. 26, 
Sept. 26, 
Apr. 24, 
April 25, 

Oct. 18, 



Sept. 


22, 


1896. 


Apr. 


26, 


1900. 


Apr. 


24. 


1895. 


Oct. 


18, 


1900. 


Apr. 


26, 


1900. 


Apr. 


24. 


1895. 



John H. Nebon .... Treas. William Firth Co. . ' 

67 Equitable Building, Box. 1460, Boston, Mass Apr. 26, 

George C. Newell . . . Starkweather & Shepley 

17 Custom House St., Providence, R. I. . .Sept. 29, 

William R. Noone 102 .South St., Boston, Mass. . . . Oct. 27, 

Sidney B. Paine . . . General Electric Co., 200 Summer St., Boston, Mass. . . .Apr. 24, 
Arthur Parkinson . . . Selling Agt. Arabol Mfg. Co 

13 Gold St., New York, N. Y. . .Apr. 28, 

Stephen Minot Pitman . Sec'y Narragansett Mutual Fire Insurance Co 

721 Banigan Bldg., Box 315, Providence, R. I. . . Apr. 24, 

V.adin>U P. Po.evoy . { ^'oFwIaVet Rult '^":"" } '^ «-<^-X. N. Y. Apr. .8. 
Charles A. M. Praray . Chas. A. M. Praray & Co., Mill Architect and Engineer . . 

832 and 833 Banigan Building, Providence, R. I. . . Apr. 28, 



Charles F. Randall . . Expert in Textiles 

Room 350, Tremont Building, Boston, Mass. . . . Apr. 

Peleg A. Rhodes . . . Inspector of Cotton Mills 

P. O. Box 315, Providence, R. I. . . Oct. 

Richard H. Rice . . . Treas. Providence Engineering Works 

521 So. Main St., Providence, R. I. . . Apr. 

E. R. Richardson . . . Asst. Treas. Howard &Bullough American Machine Co., Ltd. 

Box 678, Pawtucket, R. I. . . Apr. 

C. E. Roberts .... Mgr. Hartford Steam Boiler Inspection & Insurance Co. . 

125 Milk St., Boston, Mass. . . . Apr. 

Louis E. Robinson . . Cotton Agent Sea Island Cotton 

34 So. Water St., Providence, R. I. . . Oct. 

George I. Rockwood, . Mechanical Engineer, 62 Summer St., Worcester, Mass. . . Apr. 

E. A. Rusdcn .... Treas. Rusden Machine Co Warren, R. I. ... Oct. 

John M. Russell Treas. Crompton & Knowles Loom Works 

Worcester, Mass. . . Oct. 
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900. 



900. 

898 
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895 
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895 
897 

897. 
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5. 


1899. 
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1895. 


26, 


1900. 


24, 


1895. 


27, 


1897. 


25. 


I90I. 


18, 


1900. 



24, 1895. 
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Dwight Seabury . . . Mill Engineer, ... 12 East Ave., Pawtucket, R. I. . . Apr. 25, 1901. 
J. A. Shepherd . . . . N. E. Mgr. The Stirling'Co 

53 State St., Room_63 1, Exchange Building, Boston, Mass/ . . .Oct. 18,1900. 

Harry M. Sniith . . . Vice-Pres. Standard Mill Supply Co 

77 Exchange PI., Box 714, Providence," R. I. . . Apr. 28, 1897. 

R. Paul Snelling . . . Treas. Saco and Pettee Machine Shops 

Newton Upper.Falls, Mass. . Sept.'^22, 1896. 

Henry C. Spence . . . Gen. Mgr. Metallic Drawing Roll Co. Indian Orchard, Mass. Apr. 24, 1895. 

George W. Stafford P. O. Box 311, Providence, R. I. . .Apr. 24,1895. 

H.E. Stafford P.O. Box 311, Providence, R. I. . .Oct. 18,1900. 

James Strang .... Selling Agt. Metallic Drawing Roll Co 

123 Hampden St., Indian Orchard, Mass. Oct. 27,1897. 

WiUiam H. Stratton . . Mgr. Factory Insurance Association 

95 Pearl St., Hartford, Conn. . . Apr. 28, 1897. 

Daniel J. Sully .... Cotton Broker, T. M. Reynolds & Co 

34 South Water St., Providence, R. I. . . Apr. 24, 1895. 

John Sykes, J. P. . . . Pres. English Card Clothing Co 

Acre House, Huddersfield, Eng. . Oct. 18, 1900. 

Cyrus A. Taft .... Agt. Whitin Machine Works . . . Whitinsvillc, Mass. . Apr. 24, 1895. 
Charles F. Taylor . . . Successor to Burgess Cop Tube Co., 

21 Eddy St., Providence, R. I. . . Apr. 28, 1898. 

James T. Thornton . . Vice-lVes. and Treas. A. B. Pitkin Machinery Co 

Providence, R. I. . . Oct. z8, 1900. 

William V. Threlfall . . Selling Agt. Saco and Pettee Machine Shops 

Biddeford, Me. . . . Apr. 24, 1895. 

Rienzi W. Thurston . Machinery Manufacturer Fall River, Mass. . . Oct. 18, 1900. 

H. A. Tillinghast, . . . Sec. and Treas. Granger Foundry & Mach. Co., 

Providence, R. I. . . Apr. 25, 1901. 

A. Curtis Tingley . . . Treas. National King Traveler Co 

257 West Exchange St., Providence, R. I. . . Sept. 22, 1896. 

Allison W. Trafford . . Mfr. of Ring Travelers 

. * 116 Pocasset St., Fall River, Mass. . . Apr. 26, 1900. 



Frank H. Underwood . Resident Mgr. Dodge Mfg. Co 

137 Purchase St., Boston, Mass. . . . Apr. 29, 1896. 



Oement A. Wakefield . Selling Agt. Saco & Pettee Machine Shops, 

Biddeford, Me. . . . Apr. 25, 1901. 

Justin A. Ware .... Crompton & Knowles Loom Wt>rks . Worcester, Mass. . . Oct. 24, 1895. 

Lettice R. Washburn . Mill Contractor, 235 North Water St., New Bedford, Mass. . Oct. 5, 1899. 
Walter S. Watson . . . Haworth & Watson, Mfrs. Paper Tubes for Textile Manufg. 

Box 996, Lowell, Mass. . . . Oct. 24, 1895. 

Stephen M. Weld, . . Cotton Buyer 89 State St., Boston, Mass. . . .Apr. 27,1899. 

William R. West . . . Roll Coverer . . 830 Purchase St., New Bedford, Mass. . Sept. 22, 1896. 
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W. W. White .... Agent Holyokc Machine Co. . . . Worcester, Mass. . . Apr. 27, 1899. 
G. Marston Whitin . . Treas. Whitin Machine Works . . . Whitinsville, Mass. . Apr. 24, 1695. 
Fred A. Wilde .... Gen. Mgr. The A. T. Atherton Machine Co 

96 Broad St., Pawtucket, R. I. . . Apr. 28, 1897. 

Erving Yale Woolley . Stoddard, Haserick, Richards & Co 

152 Congress St., Boston, Mass Apr. 24, 1895. 



Honorary. Members 4 

Active Members 515 

Associate Members 142 



Total Membership^ 661 



MEMBERS OF THE ASSOCIATION, 



Sept. 26, 1901. 



ARRANGED BY STATES. 





MAINE. 


Auburn . . . 


. . William Hayes .... 


. Barker Mill. 


Biddeford . . 


. . H. P. Garland 


, . Loom Picker Co. 


Biddeford . . 


. . Robert Mc Arthur . . , 


. PeppercU Mfg. Co. 


Biddeford . . 


. . William V. Threlfall . . 


. Saco & Pcttee Machine Shops. 


Biddeford . . 


. . Clement A. Wakefield 


. . Saco & Pettee Machine Shops. 


Brunswick . . 


. . Russell W. Eaton . . . 


. . Cabot Manufg. Co. 


Camden . . . 


. . Frederick K. Allen . 


. . Megunticook Woolen Co. 


Kennebunk . . 


. . Robert W. Lord . . . 


. . R. W. Lord & Co. 


Lewiston . . . 


. . ToseDh P. Battles . . 


. . Lewiston Mach. Co, 


Lewiston . . . 


. . George W. Bean . . 


. . Androscoggin Mills. 


Lewiston . . . 


. . H. B. Estes 


. Continental Mills. 


Lewiston . . . 


. . William D. Pcnnell . 


. . Hill Manufg. Co. 


Lewiston . . . 


. . Herbert L, Pratt . . . 


. . Bates Manufg. Co. 


Lewiston . . . 


. . James A. Walsh .... 


. Lewiston Hleachery and Dye Works 


Lisbon .... 


. . W. H. Miles .... 


. . Far well Mills. 


Saco 


. . James G. Garland . . 


• • 


Saco 


. . Elmer E. Page . . . 


. . York Manufg. Co. 


Sanford . . . 


. . Louis B. Goodall . . . 


. Goodall Worsted Co. 


Westbrook . . 


. . Philip Dana 


. . Dana Warp Mills. 


Westbrook . . 


. . Woodbury K. Dana . 


, . Dana Warp Mills. 



NEW HAMPSHIRE. 

Charlestown . . . Samuel Webber Hydraulic Engineer. 

Claremont .... Frank P. Yogi . . . . Monadnock Mills. 

Dover Charles H. Fish Cocheco Manufg. Co. 

Dover George A. Hurd Cocheco Manufg. Co. 
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Exeter . . 

Greenville 

Hooksett . 

Manchester 

Manchester 

Manchester 

Manchester 

Manchester 

Manchester 

Manchester 

Manchester 

Manchester 

Manchester 

Manchester 

Milford . 

Milford . 

Nashua 

Nashua 

Nashua 

I'enacook 

Penacuok 

I*etcrburo 

IMttsfielcl . 

Sahnon Falls 

Somcrsworth 

Suncook . . 

Suncook . . 



Hervey Kent . . . 
Frederick W. Ely . 
Stephen N. Bourne 
Henry Deane Bourne 
French Campbell 
George A. Qark . 
D. D. Felton . . 
Alfred K. Hobbs 
Elliott Cowdin Lambert 
Charles H. Manning 
Charles D. McDuffie 
Herman F. Straw . 
George F. Whitten . 
John H. Whitten . 
M. F. Foster . . . 
Frank E. Kaley . . 
William D. Cadwell 
William H. Cadwell 
Roscoe S. Milliken 
Marcellus (jould . 
, F. E. Wattles . . 
Albert W. Noone 
George E. Kent . 
O. S. Brown . . 
C?harlcs 11. Plummer 
David L. Jewell . . 
Edmund E. Truesdell 



Exeter Manufg. Co. 

Columbian Manafg. Co. 

Dundee Mills. 
, Hooksett Manufg. Co. 

75 Granite St. 

Manchester Mills. 
, S. A. Felton & Son Co. 

Ru))ber, Leather and Mill Supplies 

Amoskeag Manufg. Co. 
, Amoskeag Manufg. Co. 

Manchester Mills. 

Amoskeag Manufg. Co. 

Amory Manufg. Co. 



Morse & Kaley Manufg. Co. 

Nashua Manufg. Co. 

Jackson Co. 

Nashua Mfg. Co. 

N. H. Spinning Mills. 

Boscawen Mills. 

Jos. Noone*s Sons* Co. 

Exeter Manufg. Co. & Pittsfield Mills 

Salmon Falls Manufg. Co. 

Great Falls Manufg. Co. 

China, Webster & Pembroke Mills. 

China, Webster & Pembroke Mills. 



VERMONT. 



North Pownal . . . Thomas Armstrong . . . North Pownal Manufg. Co. 



MASSACHUSETTS. 



Adams . . 
Adams . . 
Adams . . 
Adams . . 
Adams . . 
Adams . . 
Amesbury 
Andover . 
Belmont . 
Blackstone 
Bondsville 



. John S. Adams, Jr. ... Adams Bros. Manufg. Co. 
. James C. (Chalmers . . . Renfrew Mfg. Co. 

. Z. D. Hall Berkshire Cotton Manufg. Co. 

. A. B. Mole Greylock Mill. 

. Charles T. Plunkett . . . Berkshire -Cotton Manufg. Co. 

. L. B. Renfrew Renfrew Mfg. Co. 

. M. W. Quinn ... . . Hamilton Woolen Co. 

. John W. Bell Smith & Dove Manufg. Co. 

. John Kilburn 

. George E. SpofTord . . . Blackstone Manufg. Co. 
. Elmer G. Childs Boston Duck Co. 
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BosloD Chariei B. Amory 

BoitoD Frederic Amorir . 

Boston EngcDC C Andrei , 

BmtoD Edwud Atkinson 

Boston E. W Mliifiion 

Boilon Nathaniel y Ayer 

Botlon Lldwin Barnes 

Boston Frank P. Bennelt 

Boston F. H. Bishop . . 

Boston Arthur T. Bndlee 

Boston J' Pajson Bradley 

Boston Henry G. BrinckerhofT 

Boston >ihn H.Huighardl 

Boston Byron F. Card . . 

Boston Alfred Clarke, . . . 

Boston Frank B.tumins . 

Boston Sidney Coolidge . . 

Boston Alphonse S. Covel . 

Boston Augostui De Cott . 

Boston P V OeNonranilic 

Boston Frederic C. Pumaine . 

Boston John O, DeWoif . 

Boston Ambrose Eastman 

Botlon William Firth 

Boston ..... Redinglon Fiske . 

Boston Alfred M. Goodale . 

Boston Arthur F. Gray . 

Boston Stephen Greene . 

Boston Richard H. Hill . 

Boston Franklin W. Hc^>bs 

Boston John Hogg . 

Boston Hear/ S. How 

Boston Lemuel R. Hoi 

Boston Charles W. Hubbar.l 

Boston \Mlliam B. Kebew . 

Boston Evan Arthur Lagh . 

Boston William C. Lovering . 

Boiton A. Lavrrence l.ov 

Boston Herbert Lyman . 

BoMon Francis F. Macomber 

Boston Charles T. Main . . 

BoMon Fred C. McDuflie . 

Boston H. G. McKerrow 

Boiton George H. Meader . 

Boston Charles B. Moore . 

Boston George B. Murison . 

Boiton John H. Nelson . . 



. Hamilton Mfg. Co. 

. NuhnaMrg.Co. and Jackson Mfg-Co. 

. 577 John Hancock Building. 

. Boston Mfn. Mut. Fire Ins. Co. 

. Stoddard, Haierick, Ricbanla & Co. 

. Farwell Bleachery. 

. Wro. Finh Co. 

. Ant. Wool and Cotton Reporter. 

. Universal Winding Co. 

. Harding, Whitman & Co. 

. TheKthew-lltacUryCo. 

. Green I'uel Kconomitei Co. 

■ Page Belling Co. 

. Harding, Whitman & Co. 

. IJ Cinltal Rl. 

. American Moislening Co. 

. Stark Mills. 

. Tremont and Suffolk Mills. 

. Beacon Mfg. Co. 

. Pepperell Mfg. Co. 

. Amory Mfg. Co. 

. Mecb. Fngineer. 



■1904- 

irl \Vm. Firth Co. 



. Am. Mois 

. ['Unlers'l-oniptessCo. 

. Boston Mfg. Co. 

. 53 Stale St., Room 509. 

. Lockwoud, (-reene & Co. 

. Jai. Hunter Machine Co. 

. AilingtoQ Mills. 

. Smith, ilugg, lie Gardiner. 

. Dry Goods Commission. 

. Howe, Fuller & Trunkett. 

. Ludlow Mfg. Co. 

. ThcKehcv-HrnlleyCo. 

. 70 Kilby St. 

. Whittenton Mfg. Co. 

. [j.pni-ll Schi'.'l of Design. 

.P.O. Bon 1717. 

. II Pearl St. 

. Dean & Main. 

. Everett Mills and York Mfg. Co. 

. 31 Stale St. 

. 35 Oliver St. 

. Knowles Steam Pump Works. 

. Catlin & Co. 

. Wm. Firth Co. 
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Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Cambridgeport . . 

Canton 

Canton Junction . . 
Chicopee Falls . . 

Qinton 

Clinton 

Clinton 

Clinton 

Clinton 

East Boston . . . 

East Hampton . . 

Fall River . . . . 

Fall River 

Fall River 

Fall River 

Fall River 

Fall River 

Fall River 

Fall River 

Fall River 

Fall River 

Fall River 

Fall River 

Fall River 



• • • 



• • • • 



• • • • 



William R. Noone . 
Sidney B. Paine . . 
Francis J. Parker . 
Benjamin Phipps 
Henry Smith Pritchett 
Charles F. Randall . 
Charles E. Riley . . 
C. E. Roberts . . . 
Arnold B. Sanford . 
J. Herbert Sawyer . 
George H. Shapley 
J. A. Shepherd . . 
Henry B. Sprague . 
William F. Sherman 
James P. Tolman . 
Edward B. Townsend 
Charles D. Turnbull 
Frank H. Underwood 
Frederick T. Walsh 
Stephen M. Weld . 
William Whitman . 
Franklin D. Williams 
Erving Yale Woolley 
James H. Kendall . 
Willis S. Shepard . 
Joseph W. Wattles . 
Henry A. Bailey . . 
William G. McLoon 
Charles H. Richardson 
John R. Rostron 
George P. Taylor . 
George W. Weeks . 
George A. Lowry . 
William B. Fittz . . 
F. S. Akin .... 
Henry Ash worth 
John P. Bodge . . 
Jefferson Borden, Jr. 
Nathaniel B. Borden 
Richard B. Borden 
Thomas J. Borden . 
Isaac A. Brown . . 
George A. Chace . 
Simeon B. Chase . 
John A. Collins . . 
H. I). Davol . . . 
Frank H. D welly . 



. . I02 South St. 
. . General Electric Co. 
. . Monadnock Mills. 
. . 4 Wmthrop Sq. 
LL.D. Mass. Institute of Technology. 
. . 350 Tremont^ Building. 
. . C. E. Riley & Co. 
. . Hartford Steam Boiler Insp. & In8.Co. 
. . American Cotton Yam Exchange. 
. . 93 Federal St. 
. . Silver Lake Co. 

. The Stirling Co. 

. Box 5077. 

. 27 State St. 

. Samson Cordage Works. 

. Warwick Mills. 

. Wm. A. Slater Mills Corp. 

. Dodge Mfg. Co. 

. Thomas Leyland & Co. 

. 89 State St. 

. Arlington Mills. 

. Fiskdale Mills. 

. Stoddard Haserick, Richards & Co. 

. Edward Kendall & Sons. 

. Amer. Net & Twine Co. 

. Manufacturers' Supplies. 

. Chicopee Manufg. Co. 

. Lancaster Mills. 

. Lancaster Mills. 

. Lancaster Mills. 

. Danielsonville Cotton Co. 



299 Marginal St. 

West Boylston Mfg. Co. 

Cornell Mills. 

Agt. for Card Clothing Manufr. 

Arkwright Mills. 

Fall River Bleachery Co. 

Barnard Manufg. Co. 

Richard Borden Mfg. Co. 

326 North Main Si. 

Narragansett Mills. 

Bourne Mills. 

King Phillip Mills. 

American Linen Co. 

Barnard Manufg. Co. 

Tecumseh Mills. 
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Fall River . 

Fall River . 

FaU River . 

FaU River . 

Fall River . 

Fall River . 

Fall River . 

Fall River . 

Fall River . 

FaU River . 

Fall River . 

Fall River . 

Fall River . 

Fall River . 
Fall River 

Fall River . 

Fall River . 

Fall River . 

Fall River . 

Fall River . 

Fall River . 

Fall River . 

FaU River . 

FaU River . 

Fall River . 

FaU River . 

FaU River . 

Fall River . 

FaU River . 

FaU River . 

FaU River . 
Fall River 

FaU River . 

FaU River . 

FisberviUe . 

FishervUle . 
Fiskdale 

Fitchbuxg . 
Fitchbucg 

Fitchburg . 

Fitchbarg . 

Fitchburg . 

Fitchburg . 

Fitchburg . 

Fitchburg . 
Great Barrington 

Greenfield . . . 



David H. Dyer . . 
WiUiam Evans . . 
Charles F. Farrar . 
John T. Fyans . . 
Arthur M. Hamilton 
John F. Hamlet . . 
Alfred H. Hartley 
Samuel E. Hathaway 
WiUiam Hathaway 
WiUiam 6. Hawes 
George H. Hills . 
William P. Holt . 
Benjamin B. Kirk 
George H. Law . 
Samuel D. Lawton 
Leontine Lincoln 
John R. Mason . 
PhiUp A. Mathewson 
Thomas McAuliffe 
J. Edward Osborn 
Herbert W. Owen 
Joseph H. Potter, J 
Benj. H. Roberts 
Charles M. Shove 
Abbott E. Slade . 
J. C. Smith . . . 
John Sullivan . . 
Timothy SuUivan 
Richard Thackeray 
Rienzi W. Thurston 
Horace W. Tinkham 
Allison W. Trafford 
Robinson Walmsley 
Joseph Watters . . 
Albert W. Dimick . 
Charles W. Fisher . 
John Gregson . . . 
George P. Grant, Jr. 
W. E. Keach . . . 
John Leiper .... 
Arthur H. Lowe . . 
David Lowe . . . 
Thomas C. Sheldon 
Walter F. Stiles . . 
Ralph E. Thompson 
Jno. H. C. Church . 
James C. Deane . . 



D. H. Dyer & Son. 
Wampanoag Mills. 
22 Coggeshall St. 
Fyans, Frazer & Blackway Co. 
Hargraves and Parker MUls. 
, P. O. Box i6o 
Oils and Mill SuppUes. 
Fall River Iron Works Co. 
Barnard Mfg. Co. 
P. O. Box 733. 

Davol Mills and Stevens Mfg. Co. 
Barnaby Mills. 
Fall River Iron Works Co. 
Merchants' Mfg. Co. 
FaU River Machine Co. 
Seaconnet Mills. 
523 Broadway. 
King Philip Mills. 
Stevens Manufg. Co. 
American Linen Co. 
Merchants* Mfg. Co. 
Durfee Mills. 
163 Grove St. 
Granite Mills. 
Laurel Lake Mills. 
Chace Mills. 

Union Cotton Manufg. Co. 
Davol Mills. 
Wcctamoe Mills. 
Machinery Manufacturer. 
Robeson MiUs. 
Mfr. Ring Travelers. 
Tecumseh Mills. 
Osborn MiUs. 
Fisher Mfg. Co. 
Fisher Mfg. Co. 
Fiskdale Mills. 
Grant Yarn Co. 
Grant Yarn Co. 
Fitchburg Worsted Mills. 
Parkhill Manufg Co. 
Parkhill Manufg. Co. 
Fitchburg Duck Mills. 
Orswell Mills. 
Parkhill Manufg. Co. 
Monument Mills. 
Mass. Tool Co. 
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Holyoke . . 


. . . Ernest Lovering . . . 


. . Lyman Mills. 


Holyokc . . 


. . . W. Marshall Taylor , 


. . 34 Arlington St. 


Hopedale . 


. . . Eben S. Draper . . . . 


, . Draper Co. 


Hopedale 


. . . George A. Draper . , . 


, . Draper Co. 


Hopedale . 


. . . Geoige Otis Draper . . 


, . Draper Co. 


Hopedale . 


. . . William F. Draper . . 


. . Draper Co. 


Hopedale . 


. . . William F. Draper, Jr. . 


. . Draper Co. 


Hoasatonic . 


. . . T. G. Ramsdell . . . 


. . Monument Mills. 


Hyde Park . 


. . . Fay H. Martin . . . 


. . Prop. The Dunn Flyer. 


Hyde Park . 


. . . T. B. Stevenson . . . . 


. Readville Cotton Mill. 


Indian Orchan 


d . . William C. Godfrey . . 


. . Indian Orchard Co. 


Indian Orchan 


d . . Henry C. Spence . . 


. . Metallic Drawing Roll Co. 


Indian Orchari 


i . . James Strang 


. . Metallic Drawing Roll Co. 


Ipswich . . 


. . . James W. Brown . . 


. . Box 312. 


Lawrence 


. . ; William A. Barrel! . . 


. . Lawrence Duck Co. 


Lawrence 


. . . Eugene E. Burnham . . 


. 252 Lowell St. 


Lawrence 


. . . G. B. Emmons . . . 


. . Emmons Loom Harness Co. 


Lawrence 


. . . William D. Hartshorne 


. . Arlington Mills. 


Lawrence 


. . . James I. Milliken . . 


. . Everett Mills. 


Lawrence 


. . . Waller E. Parker . . 


. . Pacific Mills. 


Lawrence 


. . . Robert Red ford . . . . 


. Box 28. 


Lawrence 


. . . Francis H. Silsbee . . . 


. Pacific Mills. 


Lawrence . 


. . . Walter H. Summersby 


. . Atlantic Cotton Mills. 


Lawrence 


. . . William D. Twiss . , 


. . Everett Mills. 


Lawrence 


. . . William S. Whitney . . 


■ . American Woolen Co. 


Lawrence 


. . . Eben C. Willey . . . 


« • 


Leicester . . 


. . . Charles A. Denny . . . 


American Card Clothing Co. 


Linwood . . 


. . . Amos G. Maddox . . 


. . Linwood Mill. 


Lin wood . . 


. . . Fred B. Whitin . . . 


. . Uxbridge Cotton Mills. 


Lowell . . . 


. . . Franklin Allen . . . 


. . Boott Mills. 


Lowell . . . 


. . . George E. Ames . . . . 


. . Lawrence Manufg. Co. 


Lowell . . . 


. . . Frank A. Bowen . . . 


. Appleton Co. 

. Lowell Machine Shop. 

. Wood Rim Pulleys and Wood Work 


Lowell . . . 


. . . Edward N. Burke . . , 


Lowell . . . 


. . . W. W. Carey 






ing Machinery. 


Lowell . . . 


. . . Clarence N. Childs . . . 


. Hamilton Mfg. Co. 
, . Appleton Co. 

. Daniel Cushing & Co. 

. Shanghai Cotton Cloth Mills. 
. . Lowell Hosiery Co. 

. Lowell Machine Shop. 
, . Lowell Hosiery Co. 

. Cotton Machinery Builder. 


Lowell • < . 


, . . A. G. Cumnock . . . 


Lowell . . . 


. . . Joseph L. Cushing . . , 


Lowell . . . 


. . . Albert W. Danforth . . 


Lowell . • . 


. , . Albert Deabill 


Lowell ... 


, . . Edward P. Dennis . . . 


Lowell . . • 


. . . William A. Eastman . , 


Lowell , . . 


. . . T. C. Entwistle . . . . 


Lowell . . . 


. . . Frederick A. Flather . . 


. Lowell Machine Shop. 


Lowell . . . 


. . . Royal W. Gates . . . . 


. Josiah Gates & Sons. 


Lowell . . . 


. , . Sumner S. Gould . . . 


. Lowell Branch Am. Card Qo. Co. 


Lowell . . . 


. . . William E. Hall . . . 


. . Shaw Stocking Co. 
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Lowell 

Lowell 

Lowell 

Lowell 

Lowell 

Lowell 

Lowell 

Lowell 

Lowell 

Lowell 

Lowell 

Lowell 

I/>well 

Lowell 

Lowell 

Lowell .... 

Lowell 

Lynn 

Medford 

Methuen 

Millbury 

MtUbury 

New Bedford . . . 
New Bedford . . . 
New Bedford . . . 
New Bedford . . • 
New Bedford . . . 
New Bedford . . . 
New Bedford . . . 
New Bedford . . . 
New Bedford . . . 
New Bedford . . . 
New Bedford . . . 
New Bedford . . . 
New Bedford . . . 
New Bedford . . . 
New Bedford . . . 
New Bedford . . . 
New Bedford . . . 
New Bedford . . . 
New Bedford . . . 
New Bedford . . . 

Newton 

NewtonviUe . . . 
Newton Upper Falls 
Newton Upper Falls 
North Adams . . . 



Otis L. Humphrey 
A. W. Hunking, . 
Frank B. Kenney 
Nathaniel B. Kerr 
Alvin S. Lyon . . 
Albert H. Morton 
Oliver H. Moulton 
Franklin Nourse . 
John W. Pead . . 
Haven C. Perham 
M. A. Rawlinson 
Edwin A. Robinson 
William S. Soathworth 
Charles T. Upton . 
Jade C. Wadleigh . 
Walter S. Watson . 
Channing Whitaker 
C. J. H. Woodbury 
Henry B. Ashton 
Lewis E. Barnes . 
Fred W. Moore . . 
Henry M. Wilcox . 
George A. Ayer . . 
Christopher P. Brooks 
Robert Burgess . . 
William W. Crapo . 
Frederick Grinnell . 
Henry A. Holcomb 
Thomas HorsHeld . 
Walter H. Langshaw 
Stephen C. Lowe 
Frederick B. Macy . 
John McCullough . 
John Neild .... 
Albert R. Pierce . . 
Andrew G. Pierce, Jr. 
Frederick W. Reynolds 
James O. Thompson, Jr. 
Herbert E. Walmsley 
Lettice R. Washburn . 
William R. West . . . 
Benjamin Wilcox . . 
Josiah G. Coburn 
Oscar B. Truesdell 
Frank J. I lale . . 
R. Paul Snelling . 
Hervey Bumham 



Cotton Dept. Ix>well Textile School. 
374 Stevens St. 
Kitson Machine Co. 
Boott Cotton Mills. 
Bigelow Co. 
Kitson Machine Co. 
Hamilton Manufg. Co. 
Lawrence Manufg. Co. 
Merrimack Manufg. Co. 
Kitson Machine Co. 
Tremont & Suffolk Mills. 
Tremont and Suffolk Mills. 
Mass. Cotton Mills. 
63 Mt. Vernon St. 
Mass. Cotton Mills. 
Haworth & Watson. 
Lowell Machine Shop. 
61 Commercial St. 
S. A. Felton & Son Co. 
Pemberton Co. and Methuen Co. 
Cordis Mills. 
John Rhodes Warp Co. 
City & Bristol Mfg. Corps. 
New Bedford Textile School. 
Grinnell Mfg. Corp. 
Wamsutta Mills. 
Gen. Fire Extinguisher Co. 
Box 249. 
95 Bonney St. 
Dartmouth Manufg. Corp. 
John Hetherington & Sons, Ltd. 
Soule Mills. 

Cotton Waste Merchant. 
Soule Mills. 

, Pierce Mfg. Corporation. 
Pierce Mfg. Corp. 
Potomska Mills. 
Wamsutta Mills. 
Wamsutta Mills. 
, 235 North Water St. 
830 Purchase St. 
City and Bristol Mfg. Co. 
99 Washington St. 
18 Washington Terrace. 
Saco and Pettee Machine Shops. 
Saco and^ Pettee Machine Shops. 
Beaver Mills and Eclipse Mill. 
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outh 



Fa 



North Arlami 
North Adams 
North Arlamf 
Northtyridge 
Northbridge 
North Cambridge 
North Oxford 
North Hymc 
Salem . . . 
Salem . . . 
Salem . . . 
Salem . . . 
Saundtrfville 
Shattuckville 
South Iladley 
Springfield . 
Springfield . 
Taunton . . 
Taunton . . 
Taunton . . 
Taunton . . 
Taunton . . 
Taunton . . 
Taunton . . 
Taunton . . 
Taunton . . 
Taunton . . 
Taunton . . 
Taunton . . 
Taunton . . 
Taunton . . 
Taunton . . 
Taunton . . 
Thorndike . 
Three Rivers 
Turners Falls 
Walnut Hill 
Waltham . . 
Waltham . . 
Ware . . . 
Webster . . 
West Acton 
West Warren 
Whitinsville 



Whitinsville 
Whitinsville 



lU 



J 



Charles W. Dennett 
Henry C. Phillips . 
J. F. Powers . . . 
Henry S. Houghton, 
Henry T. Whitin . 
Colin C. Hell . . . 
F:dwin N. Bjirtlctt . 
Gideon F. Holmes . 
C. F. Curwen . . . 
William P. McMullen 
Henry Osgood . . 
Nathaniel C>. Simonds 
Thomas Wilniarth 
Frank S. Field . 
William R. Hill . 
Joseph M. Dunham 
Nelson Whittier . 
A. C. Bent . . . 
William H. Bent 
John J. Connell . 
Peter H. Corr . . 
Thomas G. Cox . 
P. T. Creed . . . 
H. H. Culver . . 
Henry S. Culver . 
Herbert Fisher . 
Henry M. Lovering 
William M. Lovering 
Charles L. Macomber 
John Tempest Meats 
Herbert H. Shumway 
James W. Taylor . 
Joseph S. Tidd . 
Charles H. Hobbs 
Roscius C. Newell 
Samuel L. Parker 
Benjamin M. Karlc 
Charles E. Getchell 
Arthur H. Gulliver . 
George E. Tucker . 
E. P. Morton . . . 
Henry D. Martin. 
George A. Moody . 
Alfred E. Adams . 



Lawrence M. Keeler 
Josiah M. Lasell . . 



r. 



Johnson-Dunbar Mills Co. 

Greylock Mills. 

Eagle Mill. 

Paul Whitin Manufg. Co. 

Paul Whitin Manufg. Co. 

Laminar Fibre Co. 

Sigourney and Rockdale Mills. 

Plymouth Cordage Co. 

Dinsmore Mfg. Co. 

Naumkeag Steam Cotton Co. 

P. O. Box 204. 

Naumkeag Steam Cotton Co. 

Saunders Cotton Mills. 

Massaemit Yarn Mills. 

Glasgow Manufg. Co. 

43 Edwards vSt. 

Whittier Mills. 

Safety Seamless Pocket Co. 

Mason Machine Works. 

Cohannet Mills. 

Greenwich Bleachery. 

Mason Machine Works. 

Hopewell Mills. 

Elizabeth Poole Mills. 

Westville Cotton Mills. 

Whittenton Manufg. Co. 

Whiltenton Manufg. Co. 

Winthrop Cotton Yarn Co. 

Mason Machine Works. 

Corr Manufg. Co. 

Canoe River Mills. 

Oakland Mills. 

Thorndike Co. 

Palmer Mill. 

Turners Falls Cotton Mills. 

Merchants Dye Works. 

Waltham Bleachery & Dye Works. 

Boston Mfg. Co. 

'The Otis Co. 

Stevens Linen Works. 



West Warren Cotton Mills. 
Whitinsville Cotton Mills and 

Linwood Mills. 
Whitin Machine Works. 
Whitin Machine Works. 
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WhitinsviOe 
WhitinsvUle 
Whitinsville 
Wbitinsville 
WiUiamstown Sta. 
Winchester . 
Worcester . 
Worcester . 
Worcester . 
Worcester . 
Worcester . 
Worcester . 
Worcester . 
Worcester . 
Worcester . 
Worcester . 
Worcester . 
Worcester . 



. Oscar L. Owen Whitin Machine Works. 

. Cyrxis A. Taft Whitin Machine Works. 

. Arthur F. Whitin .... Saunders Cotton Mills. 
. G. Marston Whitin .... Whitin Machine Works. 

. Roland R. Kelly WiUiamstown Manufg. Co. 

. George H. Say ward . . . 
. George Crompton .... 
. Randolph Crompton . . . 

. Henry V. Harris W. Boylston Mfg. Co. 

. Lewis T. Houghton . . . 997 Main St. 

. A. H. Howard Howard Bros. Card Clothing Co. 

. C. H. Hutchins Crompton & Knowles I^om Works. 

. F. H. Rice 340 Main St. 

. Geo. I. Rockwood .... 62 Summer St. 

. John M. Russell Crompton & Knowles I^om Works. 

. Justin A. Ware Crompton & Knowles Loom Works. 

. W. W. White Holyoke Machine Co. 

. Alfred N. Whiting . . . . L. M. Harris Mfg. Co. 



RHODE ISLAND. 



Albion . . 
Allenton . 
Ash ton 
Ashton 
Bayside . 
Central Falls 
Central Falls 
Central^ Falls, 
Centreville . 
Cenlreville . 
Crompton . 
Davisville 
Fiskville . . 
Georgiaville 
Hamilton 
Ix)nsdale . . 
Manville . . 
Natick . . . 
Pawtucket . 
Pawtucket . 
Pawtucket . 
Pawtucket . 
Pawtucket . 
Pawtucket . 
Pawtucket . 



Andrew J. Currier . 
R.A.Gray .... 
Charles H. CoUins . 
Robert Stewart . . 
Abel T. Atherton . 
Louis B. Barker . . 
David Grove . . . 
B. F. G. Linnell, . . 
James T. Ferguson 
Robert B. Treat . . 
Charles D. Robinson 
Walter B. Knight . 
James Gee .... 
Herbert R. Farnum 
Joseph Warren Greene 
Edward A. Mongeon 
A. Tenny White . 
Charles M. Holmes 
William W. Blades 
William P. Dempsey 
Henry C. Dexter 
Fred W. Easton . 
William H. Greene 
John J. Hart . . 
David Jackson . 



Valley Falls Co. 

Rodman Manufg. Co. 

Berkeley Co. 

Ashton Mills. 

Machine Maker. 

United States Cotton Co. 

United States Cotton Co. 

Yarns, Threads and Twines. 

Warwick Mills. 

Cenlreville G-»tton Mills. 

Crompton Co. 

Reynolds Manufg. Co. 

Interlaken Dye Works. 

Bernon Mills. 

Hamilton Wei) Co. 

Lonsdale Co.'s Mills. 

Manville Co. 

Natick Mills. 

Lorraine Mf^. Co. 

Dempsey llleachery & Dye Works. 

Greene & Daniels Mfg. Co. 

Easton (Js: Burnham Machine Co. 

(jreene i\: Daniels Mfg. Co. 

Charlton Manufg. Co. 

Jackson Pat. Shell Roll Co. 
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Pawtucket . . . . J. E. Jenckes The E. Jenckcs Manufg. Co. 

Pawtucket .... James R. MacCoU .... Lorraine .Manufg. Co. 

Pawtucket . . . . E. R. Richardson . . . Howard & BuUough American Ma- 
chine Co., Ltd. 

Pawtucket .... Dwight Seabury 12 East Ave. 

Pawtucket . . . . S. Willard Thayer .... Dexter Yam Co. 

Pawtucket .... Fred A. Wilde A. T. Atherton Machine Co. 

Peace Dale .... William C. Greene .... Peace Dale Manufg. Co. 

Phenix Henry R. Brown .... Hope Co. and Phenix Mill. 

Ponliac Walter B. Hall Pontiac Mill, B. B. and R. Knight. 

Providence .... Charles T. Aldrich .... Aldrich Manufg. Co. 

Providence .... William Ames Fletcher Mfg. Co. 

Providence . . . . H. C. Atwood Williamsville Manufg. Co. 

Providence .... George R. Babbitt .... American Oil Co. 

Providence .... Edward R. Ballou .... Ballou Yarn Converting Co. 

Providence .... Truman Beckwith .... Dyerville Manufg. Co. 

Providence . . • . J. Frank Braids Charles S. Bush Co. 

Providence . . . . D. Russell Brown .... Brown Bros. Co. 

Providence . . . . H. Martin Brown . . . . U. S. Bobbin & Shuttle Co. 

Providence . . . . E. C. Bucklin Interlaken Mills. 

Providence .... Fred N. Bushnell .... Narragansett Electric Light Co. 

Providence .... Albert L. Calder, 2nd . . P. O. Box 206. 

Providence .... Charles II. Child .... Standard Mill Supply Co. 

Providence .... Frederick I. Dana .... Thomas Phillips Co. 

Providence . . .A. Lockwood Danielson . Quinebaug Co. 

Providence .... J. De Forest Danielson . . Lockwood Co. and Lewiston Bleach- 

ery and Dye Works. 

Providence .... John W. Danielson . . . Lockwood Co. and Ponemah Mills. 
Providence . . . . E. W. Davenport .... Crompton & Knowles Loom Works. 

Providence . . . . F. C. Fletcher Lawton Spinning Co. 

Providence .... J. Herlnrrt Foster .... 10 South Water St. 
Providence .... William Gammell .... Berkeley Co. 

Providence .... Rufus B. Goff Standard Mill Supply Co. 

Providence .... William S. Granger . . . Granger Foundry & Machine Co. 
Providence . . . . Henry T. Grant, Jr. . . . Mercantile Mutual Fire Insurance Co. 
Providence .... John H. Hambly .... Quidnick Mfg. Co. 
Providence . - . . A. Walter Harris . . . . A. W. Harris Oil Co. 
Providence .... Elisha H. Howard .... Harris Textile Co. 
Providence .... John E. Kendrick .... American Supply Co. 

Providence .... Jesse A. Knight Lawton Spinning Co. 

Providence .... Stephen A. Knight . . . Hebron Manufg. Co. 

Providence .... Webster Knight B. B. & R. Knight's Mills. 

Providence . . . . W. C. Langford 86 Wevbosset St. 

Providence .... Charles Warren Lippitt . . Silver Spring B. & D. Co. 
Providence .... Henry F. Lippitt .... Social and Manville Cos. 
Providence .... Charles R. Makepeace . . Box 973. 
Providence . . . . A. T. Malcolmson . . . . C. Bischoff & Co. 
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Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Quid nick . . 
Riverpoint . 
Riverpoint . 
VaUey FalU . 
Warren . . 
Warren . . 
Westerly . . 
Westerly . . 
Westerly . . 
Woonsocket 
Woonsocket 
Woonsocket 
Woonsocket 
Woonsocket 
Woonsocket 
Woonsocket 
Woonsocket 
Woonsocket 



. F. H. Maynard .... 
. Tnomas Mayor .... 
. Charles H. M erriman, Jr. 
. George C. Newell . . . 
. William C. Peirce . . . 
. Reuben Pilling, Jr. . . . 
. Stephen Minot Pitman . 
. Charles A. M. Praray 
. Peleg A. Rhodes . . . 
. Richard H. Rice . . . 

. Walter Rigby 

. George W. Rohbins . . 
. Louis E. Robinson . . . 

. F. C. Sayles 

. Frank P. Sheldon . . . 
. Harry M. Smith .... 
. Wilton H. Spencer . . 
. George W. Stafford . . 

. H. E. Stafford 

. Daniel J. Sully .... 
. Robert Rennie Taft . . 
. Robert W. Taft . . . . 
. Charles F. Taylor . . . 
. D. M. Thompson . . . 
. James T. Thornton . . . 
. H. A. Tillinghast . . . 
. A. Curtis Tingley . 

. W. O. Todd 

. William P. Vaughan . . 

. Albert Knight 

. Arthur F. Brackett . . . 
. C. Prescott Knight . . 
. Edward B. Jennings . . 

. E. A. Rusden 

. Arnold Schaer . . . . 

. Robert Dow 

. A. E. Henry 

. Louis L. Hohn . . . . 
. Malcolm Campbell . . . 
. William Halliwcll . . . 
. Henry S. Houghton, Sr. 
. Albert C. Hoy . . . . 
. Albert F. Knight . . 
. Robert G. McMeehan . 
. William A. Robinson . . 
. Earl A. Thissell . . . . 
. Charles E. Thomas . . 



Gen. Fire Extinguisher Co. 

Thomas Mayor & Son. 

Social Mfg. Co. 

Starkweather & Shepley. 

Elizabeth Mills. 

30 Hudson St. 

Narragansett Mutual Fire Ins. Co. 

Chas. A. M. Praray & Co. 

P. O. Box 315. 

Providence Engineering Works. 

Ballou Yarn Converting Co. 

Dyerville Mfg. Co. 

34 So. Water St. 

Baltic Mills Co. 

Industrial Trust Building. 

Standard Mill Supply Co. 

7 Exchange Place. 

P. O. Box 311. 
. P. O. Box 311. 

T. M . Revnolds & Co. 

P. O. Box 1443. 

Coventry Co. 

21 Eddy St. 

B. B. & R. Knight's Mills. 
, A. B. Pitkin Machinery Co. 

Granger Foundry & Machine Co. 

National Ring Traveler Co. 

Lawton Spinning Co. 
. Banigan Building. 

Quidnick Mills. 

Royal Arctic and Valley Queen Mills. 

B. B. & R. Knight's Mills. 
. Samoset Co. 

Rusden Machine Co. 

Warren Manufg. Co. 

Solway Mills. 
, Solway Mills. 
. 122 High St. 

. Woonsocket Mach. & Press Co. 
. Lawton Spinning Co. 

61 Pond St. 
. Hamlet Mills. 

39 Main Street. 

Hamlet Textile Co. 
. Manville Co. 
, Woonsocket Bobbin Co. 
, Forestdale Mfg. Co. 
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CONNECTICUT. 



Baltic . . 
Danielson 
Hartford . 
Jewett City 
Jcwetl City 
Killingly . 
Killingly . 
Montville 
Moosup . 
New Haven 
No. Grosvenor 
Norwich . 
Norwich . 
Norwich . 
Norwich . 
Norwich . 
Norwich . 
Putnam . 
Putnam 
Taftville . 
TaftviDe . 
Waurcgan 
Wauregan 
Willimantic 
Willimantic 
Windsor Locks 



Dale 



Harold I^wton . . 
James Herbert Smith 
William H. Stratton 
James O. Sweet . 
Adelbert R. Young 
W. E. Atwood . 
C. H. Truesdell . 
Emory S. Kathhun 
William J. Cray . 
George S. Barnum 
Frank M. Messenge 
W. N. Blackstone 
W. K. Burnham . 
C. H. Frisbie . . 
W. G. Henderson 
John F. Rcardon 
Charles I). White 
George W. Holt . 
George A. Vaughan 
Joseph I). Aiken 
John Eccles . . . 
James A. Atwood 
John Walter Atwood 
Dickcrson G. Baker 
E. S. Boss .... 



J. R. Montgomery 



Baltic MiUs Co. 
. Quinebaug Co. 
Factory Insurance Association. 
Ashland Cotton Co. 
Ashland Cotton Co. 
Williamsville Manufg. Co. 
Attawaugan Mill and Ballou Mill. 
Pequot Mills. 
Aldrich Mfg. Co. 
The Bigelow Co. 
Grosvenor Dale Co. 
Attawaugan Co.andTotokett Mills Co. 

Attawaugan Co. 

Shetucket Co. 

Falls Co. 

Uncasville Manufg. Co. 

Monohansett Manufg. Co. 

Putnam Manufg. Co. 

Ponemah Mills. 

Ponemah Mills. 

Wauregan Co. & Quinebaug Co. 

Wauregan Co. 

American Thread Co. 

Willimantic Linen Co. 

The J. R. Montgomery Co. 



NEW YORK. 



Capron . . 
Chad wicks . 
Cohoes . . . 
Cohoes . . . 
Jamestown . 
Newburgh 
New York City 
New York City 
New Y«>rk City 
New York City 
New York City 
New York City 
New York Citv 
New York City 
New York City 



. W. H. Cloher, Jr. . 
. Brailford C. Divine 
. David S. Johnston . 
. John E. Prest . . . 
. Thomes Henry Smith 
. William J. Iladlield 
. (jeorge Arms . . . 
. Edwin H. Baker . . 
. D. C. Ball .... 
. Percy H. Brundage 
. Albert C. Case . . 
. J. E. Cheesman . . 
. Arthur B. Mann . . 
. Arthur Parkinson . 
. Duncan D. Parmly . 



Utica Cotton Co. 

Ulica Willow Vale Bleaching Co. 

Cohoes Iron Foundry & Machine Co. 

Harmony Mills. 

Jamestown ('otton Mill. 

Newburp;h Steam Mills. 

Grand Hotel. 

Bliss, Fabyan & Co. 

.Vmerican Cotton Co. 

49 Wall St. 

American Cotton Co. 

('hecsman Cotton Gin Co. 

J. H. Martin c'i: O). 

Arabol Mfjj. Co. 

Johnson Mfg. Co. cS: Dunbar Mills Co. 
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New York City . . Vladiinir P. Polevoy ... 120 Broadway. 
New York MUls, Oneida Co., John P. CampbeU, New York MUls. 

Upper Troy .... A. G. Harris W. H. Draper & Son. 

Utica GeoTf^e DeForest .... Utica Steam Cotton Mills. 

Utica George E. Farrell .... Utica Spinning Co. 

Utica . . . . . . D. W. Gray Skenandoa Cotton Co. 

Utica ....... Henry F. Mansfield . . . Utica Steam Cotton Mills and Mo- 

hawk Valley Cotton Mills. 

Urica John B. Wild Oneita Knitting Mills. 

Victory Mills . . . Ariel C. Thomas Saratoga Victory Mfg. Co. 



Gloucester City 
Gloucester . . 
Jersey Qty . . 
Jersey City . . 
Jersey City . . 
MUlville . . . 



Newark . . . 
New Brunswick 
Passaic .... 
Passaic .... 



Paterson 



NEW JERSEY. 

Philip H. Fowler . . . .417 Monmouth St. 
George W. Turner .... Argo Mills Co. 

Ernest Bridge Jas. Chadwick & Bro. Ltd. 

Maxwell Grierson .... Jas. Chadwick & Bro., Ltd. 

B. L. Stowe Eureka Fire Hose Co. 

A. W. Brainerd May's landing Water Power Co. and 

Millville Mfg. Co. 

William H. I^ftus .... Qark Thread Co. 
William H. Ritter .... Johnson & Johnson. 

Dudley T. Lyall Brighton Mills. 

William L. Lyall . . . . J. & W. Lyall I^om and Machine 

Works and Brighton Mills. 

John W. Ferguson .... Paterson Nat. Bank Bldg. 



PENNSYLVANIA. 



Chester . . 

Chester . . 

Lancaster . 

Mt. Joy . . 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 



Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 



W.T. Galey . . . . 
D. Edwin Irving . . 
S. S. Spencer . . . . 
Thomas J. Brown . . 
Robert Beatty . . . . 
T. Ashby Blythe . . . 
Alfred H. Burnham . 
Harry W. Butterworth 
James Butterworth . 
Frederick A. Downes 
Edward W. France 
Merrill A. Furbush 
Joshua Garsed . . 



John T. Greenwood 
Henry S. Grove 
W. C. Houston . . 
John H. Lorimer . 
David Milne . . . 



Aberfoyle Manufg. Co. 

The Irving & Leiper Manufg. Co. 

Conestoga Steam Mills. 

George Brown's Sons. 

Coral and Adams Sts. 

Ashby Cotton Mills. 

Glasgow Mills. 

H. W. Butterworth & Sons' Co. 

H. W. Butterworth & Sons' Co. 

Factory Mutual Fire Insurance Co. 

Philadelphia Textile School. 

2015 North 33rd St. 

Wingohocking Mills and National 

Spinning Co., Frankford. 
R. Greenwood & Bault. 
Argo Mills Co. 
Hope Mills Mfg.^Co. 
Ontario and Lawrence Sts. 
Washington Ave. and nth St. 
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Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia] 



. JohnlR..MitcheU . . . . MitchcU-BisscU Co. 

. John K.|Rttssell 5003 York Si. 

. KdwardJH. Sanborn . . . Cold Spring Bleach. & Fin. Works. 
. Theodore^C.^Scarch_ . . . Cold Spring Bleach. & Fin. Works. 
. George Wood ...... Millville Mfg. Co. 

. John P. Wood Spring Garden and 22nd Sts. 

. Oscar W. Wood Germantown Spinning Co. 



Wilmington . 
Wilmington 



DELAWARE. 



William P. Bancroft 
Daniel Moore Bates 



. Joseph Bancroft & Sons Co 
. Joseph Bancroft & Sons Co. 



Baltimore 
Baltimore 
Ilchester 



MARYLAND. 

. James A. Gary Alberton Mills. 

, Charles K. Oliver .... Mt.Vernon-Woodberry Cot. Duck Cc. 
. Samuel F. Patterson . . . Thistle Mills Co. 



VIRGINIA. 
Lynchburg .... Thcop. W. Wilmarth . . . Lynchburg Cotton Mill Co. 



NORTH CAROLINA. 



Charlotte .... 
C'harlotte . . . . 
Charlotte .... 
Charlotte .... 
Durham . . . . 
Fayetteville . . 
Greensboro . . . 
(ireensboro . . . 
Hope Mills . . . 
Kings Mountain . 
Lincolnton . . . 
Mountain Island 
West Durham . . 



. S. B. Alexander, Jr. 

. Henry CX-lark . . . 

. R. M. MiUer, Jr. . . . 

. D. A. Tompkins . . . 

. O. W. Stites . . . . 

. Walter L. Holt . . . 

. Caesar C'one . . . . 

. Kdwani T. (iarsed . . 

. Frank H. Cotton . . 

. F. Dilling 

. R. .S. Reinhardt . . . 

. W. T. Jordan . . . . 

. Edward W. Thom.as . 



Winston-Salem . . John W. Fries 



S. H. Alexander, Jr., Co. 

Charlotte Supply Co. 

Flizal)eth Mills. 

Aiherton Cotton Mill. 

Commonwealth'CottonMfg. Co. 

Holt-Morgan Mills. 

Proximity Mfg. Co. 

Hucomuga Mills. 

Hope Mills Mfg. Co. 

Dilling Cotton .Mills. 

Flm Grove Cotton Mills. 

Mt. Island Manufg. Co. 

Frwin, Pearl, Dunham, Alpine and 
Cooleemee Cotton Mills. 

F. & H. Fries. 



SOUTH CAROLINA. 



Charleston 
Chester 
Columbia . 
Columbia 
Columbia . 
Gaffney 
Graniteville 
Lancaster 



. J. Colby I^ewis . . 
. William G. Nichols . 
. James Sumter Moore 
. W. H. Rose . . . 
. W. B. Smith Whaley 
. li. D. Wheat . . . 
. T. H. Rennie . . . 
. Leroy Springs . . . 



Vesta Cotton Mills. 

Springstein Mills. 

Olympia & Richlan-l^Cotton Mills. 

(iranbv Cotton Mills. 

Richland & Granby Cotton Mills. 

Gaffney Manufg. Co. 

Graniteville Mfg. Co. 

Lancaster Cotton Mills. 
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Langley Arthur T. Smith Langley Manufg. Co. and Aikeo 

Manufg. Co. 

Laurens O. B. Parker Laurens Cotton Mills. 

Newbury .... Edward B. Wilbur .... Mollohon Mfg. Co. 
Orangeburg .... Samuel Dibble ..... The Enterprise Cotton Mills. 

Pelham D. G. Sunderland .... The Pelham Mills. 

Pclzer B. F. Guy Pelzer Manufg. ("o. 

Pelzer Ellison A. Smyth .... Pelzer Manufg. Co. 

Union T. C. Duncan Union Cotton Mills. 



OBOROIA. 



Atlanta 

Atlanta . . . . . 

Atlanta 

Atlanta 

Atlanta 

Atlanta 

Atlanta 

Atlanta 

Augusta 

Augusta 

Augusta 

Augusta 

Augusta 

Augusta 

Augusta 

Augusta 

Augusta 

Augusta 

Chattahoochee . . 
Columbus . . . . 
Columbus . . . . 
Columbus . . . . 

Columbus 

East Point .... 
Griffin, Spalding Co. 

Lindale 

Macon 

Macon 

West Point .... 



Samuel A. Carter 

C. E. W. Dow . . 
W. L. Draper . . 
Oscar Elsas . . . 
Henry E. Fisher . 
Harry W. Kimball 

D. E. McGaw . . 
William M. Nixon 
Thomas Barrett, Jr. 
John W. Chafee . 
Charles Estes . . 
Arthur C. Freeman 
T. L Hickman 
Otis G. Lynch . . 
Joel Smith . . . 
George R. Stearns 
Eugene F. Verdery 
James P. Verdery 
W. R. B. Whittier 

E. N. Qcmence . 
Frederick B. Gordon 
Charles H. Gorton 
George W. Towne 
Edward C. Beach 
Albert G. Martin 
Henry P. Meikleh 
W. H. Richmond 
Broadus E. Wtllingh 
Scott Maxwell 



am 



am 



Gate City Cotton Mills. 

Am. Moist. Co. and Wm. Firth Co. 

Dodge Mfg. Co. 

Fulton Bag and Cotton Mills. 

Atlanta Cotton Mills. 

Fulton Bag and Cotton Mills. 

Supply Dept., Southern Belting Co. 

Atlanta Woolen Mills. 

langley & Aiken Mills. 

The Sibley Mfg. Co. 

John P. King.Mfg. Co. 

Box 208 

Granite villc Mfg. Co. 

Enterprise Manufg. Co. 

J. P. King Mfg. Co. 

Riverside Mills. 

Warren Mfg. Co. 

Enterprise Mfg. Co. . 

Whittier Mills. 

Eagle & Phenix Mills. 

Columbus Mfg. Co. 

Columbus Mfg. Co. 

Columbus Power Co. 

Gate City Cotton Mills. 

Kincaid Manufg. Co. 

Mass. Mills in Cieorgia. 

Bibb Mill No. 2. 

Willingham Cotton Mills. 

Lanett Mills. 



Knoxville 
Knoxville 
Memphis 



TENNESSEE. 

. William T. I^ng .... Brookside Mills. 
. William Whittam, Jr. P. O. Box 352. 

. C. C. Cowan 372 Front St. 
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Memphis .... Jerome Hill Tennessee Planters' Co. 

Nashville T. B. Dallas Phoenix Cotton Mills, and Dallas 

Mfg. Company. 

MISSISSIPPI. 

Agricultural College, Arthur Whittam Miss. Agricultural and Mechanical 

College. 

LOUISIANA. 
New Orleans . . . S. Odenheimer I-^ne Mills. 

KENTUCKY. 

Hemlerson .... Paul J. Marrs Henderson Cotton Mills. 

Louisville .... Philip S. Tuley Louisville Cotton Mills Co. 

ALABAMA. 

Birmingham . . . B. B. Comer .Vvondale Cotton Mills. 

Cordova Joseph O. Hannum . . . Indian Head Mills of Ala. 

Eufaula James R. Pearce .... Chewalla Cotton Mill. 

Huntsville . . . .T.W.Pratt West Huntsville Cotton Mill Co. 

Langdale .... Charles M. Sears .... West Point Mfg. Co. 



TEXAS. 
Galveston .... Lawrence V. Elder .... Galveston City Cotton Mills. 

CANADA. 
Province of Ontario. 

Hamilton, .... Charles Owen Dexter . . The Canadian Colored Cotton Mills 

Co., Ltd. 

Cornwall S. Greenwood The Canadian Colored Cotton Mills 

Co. Ltd. 

Hamilton, .... James M. Young .... Hamilton Cotton Co. 
Ottawa . . .^ . . . Louis Simpson .... Victoria Chambers. 

Province of Quebec. 

Hochelaga . . . . W. S. Hume 176 Notre Dame St. 

Montreal Alfred Hawkesworth . . . Merchants Cotton Co. 

Montreal Fred Hawkesworth . . . Merchants Cotton Co. 

Montreal D. K. McLaren 751 Craig St. 

Valleyfield .... Ernest E. Clark Montreal Cotton Co. 

Valleyfield .... Fred Lacey Montreal Cotton Co. 

Valleyfield .... Charles H. Potter .... Montreal Cotton Co. 
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NEW BRUNSWICK. 

Marysvillc ... John B. Cudlip Gibson Cotton Mill. 

Milltown Lewis Dexter, Jr The Canadian Colored Cotton Mills 

Co., Ltd. 

Milltown Farquharson J. Muir . . . The Canadian Colored Cotton Mills 

Co., Ltd. 

St. John ... . John H. Parks Wm. Parks & Son, Ltd. 

ENGLAND. 

Matlock, Derbyshire, John Edward Lawton . . American Thread Co. 
HuddersBeld . . . John Sykes English Card Clothing Co. 



RECAPITULATION. 

LOCATION OF MEMBKRSHIP. 

Maine 20 

New Hain]>shire 31 

Vermont i 

Massachusetts 309 

Rhode Island 117 

Connecticut 26 

New York 24 

New Jersey * 11 

Pennsylvania 25 

Delaware 2 

Maryland .7 3 

Virginia i 

North Carolina 14 

South Carolina 16 

Georgia 29 

Tennessee 5 

Mississippi i 

Louisiana i 

Kentucky 2 

Alabama 5 

Texas i 

Province of Ontario 4 

Province of Quebec 7 

New Brunswick 4 

England 2 

661 



IN MEMORIAM. 



JOHN WORTHINGTON DICKINSON, JR. 



John Worthington Dickinson, Jr., superintendent of 

Lyman Mills, Holyoke, Mass., died June 4, 1900. He was born 
at Westfield, Mass., his father being John W. Dickinson, 
formerly Secretary of the Massachusetts State Board of Educa- 
tion for many years. Moving to Newtonville, he attended the 
Newton High School and afterwards graduated from Harvard in 
1884, soon after going to the Lyman Mills to learn the cotton 
business, where he became superintendent in 1889, which posi- 
tion he held until the time of his death, although he had several 
good positions offered him elsewhere which he never accepted. 

He married in 1897 Miss Annie Potter of Greenfield, Mass., 
and left no children. 

He was a man of the greatest integrity and refinement, with a 
sunny nature, regular habits and was an inveterate worker and 
enthusiastic over all his undertakings. 

He became a member of this Association Oct. 2T, 1897. 



GEORGE F. TRYON. 



George F. Trvon, superintendent of the Conanicut Mills, 
died at his home in Fall River. Mass., Sept. 4, 1900. 
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He was born in Coventry, Conn., April 14, 1848, and entered 
the mill in early life, holding responsible positions at various 
places. He was a member of the Independent Order of Odd 
Fellows and the Mt. Vernon Lodge of Masons at Jewett City 
and of the Knights Templar of Fall River. 

He was elected to membership in this Association April 28, 

1897. 
He contributed a paper on Slashing at the meeting April 27, 

1898, which was considered a very important contribution to 

the subject. 

In November, 1867, he married Lettie M. REYNOLDS of 

Mansfield, Mass., who survives him. 



DANIEL J. GILLIGAN. 



Daniel J. Gilligan, superintendent of the Pocasset Mfg. 
Co. of Fall River, Mass., died at Asheville, N. C, June 25, 1901. 
He was born in England, but came to this country when quite 
young and soon entered the work of cotton manufacturing and 
was identified with the Windham Mills at Willimantic, Conn., 
thence with the Border City Mills, Fall River, from which he 
went to the Pocasset Mfg. Co. He was possessed of a great deal 
of ambition and energy and devoted his efforts most assiduously 
to the interests of the mills under his charge. He left a widow 
and four children. He became a member of this Association 
April 29, 1896. 



EFFINGHAM C. HAIGHT. 



Effingham C. Haight, treasurer of the Wampanoag Mills, 
Fall River, Mass., died July 18, 1901, at his summer home at 
Tiverton, R. I. He was born in New York, May 31, 1855, ^^^ 
his early life was spent upon a farm until the age of nineteen. 
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when he came to Fall River as bookkeeper in the office of the 
Wampanoag Mills. In 1889 he was chosen treasurer of the 
Stafford Mills. He went into business in New York, afterwards 
returning to Fall River as treasurer of the Wampanoag Mills. 
He married Miss Katherine W. Barker, leaving her a widow 
and also two children. He became a member of this Associa- 
tion April 27, 1899. He was a man of exceptionally fine 
character and was very highly respected in the community. 



STEPHEN GREENE. 



Stephen Greene died at his residence at Newton Centre, 
Mass., on Thursday, Nov. 7th, 1901. He had just returned 
from a trip to Europe, which was undertaken as a rest for his 
system, which was impaired by overwork. 

He was born in Hope Village, Scituate, R. I., Sept. 2^^ 1851, 
his father, Alvin Greene, being a cotton manufacturer. He 
attended the public schools of Westerly and Brown University, 
from which he graduated in 1873 with the degree of bachelor of 
philosophy. He at once engaged in civil engineering and was 
employed by some of the leading engineers in Providence, 
finally entering the firm of Lockwood, Greene & Co., of which 
he was the surviving partner. In addition to his engineering 
work, he was in 1886 treasurer and general manager of the 
Whitefield Cotton Mills in Newburyport, which were since 
moved to South Carolina. In his profession as a mill engineer 
he designed, constructed and equipped a large number of mills, 
principally cotton mills. He was a director in a large number 
of manufacturing, insurance and educational corporations. 

He was married in 1874 and leaves a wife and four sons. He 
became a member of this Association Oct. i^, 1886, and his 
contributions of papers, although rendered infrequent by the 
responsibilities of a very busy life, were highly appreciated. 



PROCEEDINGS. 



In accordance with legal notice the stated semi-annual meeting 
of the Association was held in the International Hotel, Niagara 
Falls, N. Y., Sept. 25-26, 1901. The following 81 members and 
103 guests were present: 

ACTIVE MEMBERS. 

Frederick K. Allen, Camden, Me. 
Thomas Armstrong, North Pownal, Vt. 
H. C. AiAvooD, Killingly, Conn. 
George A. Aver, New Bedford, Mass. 
Lewis E. Barnf^^, Methuen, Mass. 
Edwin N. Bartleit, North Oxford, Mass. 
John P. Bodge, Fall River, Mass. 
William H. Cadwell, Nashua, N. H. 
Byron F. Card, Boston, Mass. 
S. A. Carter, Atlanta, Ga. 
Clarence N. Chilixs, Lowell, Mass. 
Frank B. Comins, Boston, Mass. 
P. T. Creed, Taunton, Mass. 
CHARLFi; A. Denny, Leicester, Mass. 
George Otis Draper, Hopedale, Mass. 
William Firth, Boston, Mass. 
Charles H. Fish, Dover, N. H. 
M. F. Foster, Milford, N. H. 
Edward T. Garsed, Greensboro, N. C. 
D. W, Gray, Utica, N. Y. 
Arthur H. Gulliver, Waltham, Mass. 
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Frank J. Hale, Newton Upper Falls, Mass. 
John F. Hamlet, Fall River, Mass. 
Fred Lacey, Valleyfield, P. Q. 
Scott Maxwell, West Point, Ga. 
WiLLLUd G. McLooN, Clinton, Mass. 
WiLUAM P. McMuLLAN, Salem, Mass. 
James I. Miluken, Lawrence, Mass. 
A. B. Mole, Adams, Mass. 
Edward A. Mongeon, Lonsdale, R. L 
J. R. Montgomery, Windsor Locks, Conn. 
Fred W. Moore, Millbury, Mass. 
Albert H. Morton, Lowell, Mass. 

E. P. Morton, Webster, Mass. 
William G. Nichols, Chester, S. C. 
Albert W. Noone, Peterboro, N. H. 
John E. Prest, Cohoes, N. Y. 

M. W. Quinn, Amesbury, Mass. 

T. H. Rennie, Graniteville, S. C. 

Charles D. Robinson, Crompton, R. L 

Arnold Schaer, Warren, R. L 

Charles M. Sears, Langdale, Ala. 

Joel Smith, Augusta, Ga. 

J. C. Smith, Fall River, Mass. 

D. A. Tompkins, Charlotte, N. C. 
Oscar B. Truesdell, Newtonville, Mass. 
Joseph Waiters, Fall River, Mass. 
John B. Wild, Utica, N. Y. 

C. J. H. Woodbury, Lynn, Mass. 
Adelbert R. Young, Jewett City, Conn. 

ASSOCIATE MEMBERS. 

F. H. Bishop, Boston, Mass. 

J. Frank Braids, Providence, R. L 
Henry G. Brinckerhoff, Boston, Mass. 
Eugene E. Burnham, Lawrence, Mass. 
Harry W. Butterworth, Philadelphia, Pa. 
Charles H. Child, Providence, R. L 

E. W. Davenport, Providence, R. L 
C. E. W. Dow, Atlanta, Ga. 
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W. L. Draper, Atlanta, Ga. 
T. C. Entwistle, Lowell, Mass. 
H. P. Garland, Biddeford, Me. 
Alfred H. Hartley, Fall River, Mass. 
Lewis T. Houghton, Worcester, Mass. 

A. H. Howard, Worcester, Mass. 
Frank B. Kenney, Lowell, Mass. 
Stephen C. Lowe, New Bedford, Mass. 
Fay H. Martin, Hyde Park, Mass. 
Charles B. Moore, Boston, Mass. 
William R. Noone, Boston, Mass. 
Stephen Minot Pitman, Providence, R. L 
Vladimir P. Polevoy, New York, N. Y. 
Peleg a. Rhodes, Providence, R. L 

R. Paul Snelling, Newton Upper Falls, Mass. 
H. E. Stafford, Providence, R. L 
James Strang, Indian Orchard, Mass. 
James T. Thornton, Providence, R. I. 
Rienzi W. Thursfon, Fall River, Mass. 
Allison W. Trafford, Fall River, Mass. 
William R. West, New Bedford, Mass. 
Fred A. Wild, Pawtucket, R. L 
Erving Yale Woolley, Boston, Mass. 

GUESTS. 

J. N. Adam, Buffalo, N. Y. 

B. W. Anthony, Fall River, Mass. 

C. W. Atwood, Killingly, Conn. 
H. B. Atwood, Killingly, Conn. 
W. W. Ballagh, New York, N. Y. 
Frank P. Bennett, Jr., Boston, Mass. 
Morris Benson, Buffalo, N. Y. 

C. B. Burleigh, Boston, Mass. 

Frank H. Burt, Boston, Mass, 

P. F. Cleed, Macon, Ga. 

M. H. Coffin, Whitinsville, Mass. 

S. S. Dale, Boston, Mass. 

Gfx)rge W. Farnham, Buffalo, N. Y. 

T. F. Farnsworth, Providence, R. L 
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Hon. N. J. VV. Fish, Taunton, Mass. 

Jeremiah Goff, Charlotte, N. C. 

Almon M. Granger, Buffalo, N. Y. 

Alfred Haines, Buffalo, N. Y. 

George Harmon, Suffield, Conn. 

William H. Harriss, Charlotte, N. C. 

M. A. Hays, Boston, Mass. 

Frederick W. Howe, Providence, R. I. 

Robert R. Hefford, Buffalo, N. Y. 

A. R. James, Buffalo, N. Y. 

F. M. K. Jones, Boston, Mass. 

J. B. Jones, Philadelphia, Pa. 

W. A. Joyce, Buffalo, N. Y. 

Roland R. Kenner. 

V. P. KiNNE, Buffalo, N. Y. 

F. C. M. Lantz, Buffalo, N. Y. 

Ogden p. Letchworth, Buffalo, N. Y. 

John Maddocks, Bradford, England. 

F. Howard Mason, Buffalo, N. Y. 

E. McDonald. 

J. J. Mc Williams, Buffalo, N. Y. 

Thomas H. Meek, Whitinsvillc, Mass. 

E. D. Meier, New York, N. Y. 

Hon. John G. Milburn, Buffalo, N. Y. 

Hon. F. T. Moore, Pt. Huron, Mich. 

W. C. Nairn, I^wrence, Mass. 

W. P. VV. P0MF.ROY, Buffalo, N. Y. 

H. F. J. Porter, New York, N.' Y. 

Robert K. Root, Buffalo, N. Y. 

Henry H. Seymour, Buffalo, N. Y. 

H. P. Thompson, Boston, Mass. 

Prof. R. H. Thurston, Ithaca, N. Y. 

Curt M. Treat, Buffalo, N. Y. 

I. A. Whitcomb, Somerville, Mass. 

William H. Wild, Utica, N. Y. 

Master Jack Wild, Utica, N. Y. 

C. H. Wilson, Niagara Falls, N. Y. 

Mrs. B. W. Anthony, Fall River, Mass. 

Mrs. Thomas Armstrong, No. Pownal, Vt. 
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Mrs. H. C. Atwood, Killingly, Conn. 

Mrs. E. H. Benson, Pt. Huron, Mich. 

Mrs. J. P. Bodge, Fall River, Mass. 

Mrs. Henry G. Brinckerhoff, Boston, Mass. 

Mrs. C. B. Burleigh, Boston, Mass. 

Mrs. H. VV. BuTTERWORTH, Philadelphia, Pa. 

Mrs. W. H. Cadwell, Nashua, N. H. 

Mrs. Byron F. Card, Boston, Mass. 

Mrs. M. H. Coffin, Whitinsville, Mass. 

Miss Bertha Denny, Leicester, Mass. 

Mrs. Henry J. Duncan, Lynn, Mass. 

Mrs. Charles H. Fish, Dover, N. H. 

Mrs. F. P. Fish, Brookline, Mass. 

Mrs. Mary J. Fish, Taunton, Mass. 

Mrs. H. P. Garland, Biddeford, Me. 

Miss Evelyn Garrett, New Bedford, Mass. 

Mrs. John F. Hamlet, Fall River, Mass. 

Mrs. George Harmon, Suffield, Conn. 

Mrs. Lewis T. Houghixjn, Worcester, Mass. 

Mrs. A. H. Howard, Worcester, Mass. 

Mrs. Frank B. Kenney, Lowell, Mass. 

Mrs. Stephen C. Lowe, New Bedford, Mass. 

Miss Esther S. Lowe, New Bedford, Mass. 

Mrs. William G. McLoon, Clinton, Mass. 

Mrs. William P. McMuli^n, Salem, Mass. 

Mrs. J. L Milliken, I^wrence, Mass. 

Mrs. E. A. Mongeon, Lonsdale, R. L 

Miss Fix)rence F. Mongeon, Lonsdale, R. L 

Mrs. J. R. Montgomery, Windsor Locks, Conn. 

Mrs. Charles B. Moore, Boston, Mass. 

Mrs. Fred W. Moore, Millbury, Mass. 

Mrs. Albert H. Morton, Lowell, Mass. 

Mrs. Vladimir P. Polevoy, New York, N. Y. 

Mrs. John E. Prest, Cohoes, N. Y. 

Miss Jessie Prest, Cohoes, N. Y. 

Mrs. Frank P. Rhodes, Providence, R. L 

Miss IsABELLE RHODES, ProvidcHce, R. L 

Mrs. Charles D. Robinson, Crompton, R. L 

Mrs. Joel Smith, Augusta, Ga. 
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Mrs. J. C. Smith, Fall River, Mass. 
Miss Alberta Thomes, Manchester, N. H. 
Mrs. RiENZi W. Thurston, Fall River, Mass. 
Mrs. Allison W. Trafford, Fall River, Mass. 
Mrs. R. M. Trafford, Fall River, Mass. 
Mrs. Joseph Watters, Fall River, Mass. 
Miss Elsie West, New Bedford, Mass. 
Mrs. William R. West, New Bedford, Mass. 
Mrs. I. A. WnrrcoMB, Somerville, Mass. 
Mrs. Fred A. Wilde, Pawtucket, R. I. 
Miss Alice P. Woodbury, Lynn, Mass. 
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PRELIMINARY NOTICE. 



To the Members : 

Volume No. 70 of the Transactions, being the report of the Boston 
meeting, April 24-25, is sent you. Kindly receipt for the same on the 
enclosed postal card and also please examine your name and address 
in the list of members in the first portion of the Transactions following 
page 12, and inform the Association of any correction which may be 
necessary. Members are especially requested to inform the Associa- 
tion of any changes in address. 

REPRINT OF TRANSACTIONS. 

The supply of copies of volume No. 56 of the Transactions, April 25, 
1894, has been exhausted on account of the demand for the report of 
the Committee on Costs which it contains. The Board of Government 
are to reprint that volume, but the addition will be based upon the 
number of members desiring it. A copy will be sent, without extra 
charge, to any member applying for the same before August ist, at 
which date the order for printing will be given and after that time there 
will be a charge of 50 cents per volume to the members for the few 
remaining copies which will be printed in excess of this demand. 

AUTUMN MEET! NO. 

ITINERARY. 

From Hoston, train of Pullman, special drawing-room cars will leave 
the South Terminal Station, September 24, at 9.00 a. m., via the Boston 
& ;\lbany Railroad and the New York Central Railroad. Lunch and 
dinner en route. Arrive at Niagara Falls 10.30 p. m. Transfer to the 
International Hotel. 
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Leave New York from t'ne Grand Central Station, September 24, at 
8.45 A. M. via the New York Central Railroad in Pullman drawing- 
room cars, meals en route. Arrive at Niagara Falls 8 p. m. Transfer 
to International Hotel. 

Leave Philadelphia from the Reading Terminal Station, September 24 
via the Lehigh Valley Railroad 10.30 a. m., in drawing-room cars, meals 
en route. Arrive at Niagara Falls 9.00 p. m. Transfer to International 
Hotel. 

Sessions will be held in the hall of the International Hotel, Wednes- 
day and Thursday, September 25-26, at 9.00 a. m. and 8.30 p. m , in 
order to give the members as much time as possible to visit the Pan- 
American Exposition at Buffalo, and the attractions at Niagara Falls. 

The opening address will be delivered by Dr. Robert H. Thurston, 
Dean of Sibley College, Cornell University. 

The excursion tickets include one for the trolley car trip, starting 
from Niagara Falls near the International Hotel and crossing over the 
bridge to the Canadian side visiting the Canadian Falls, thence along 
the top of the bluffs to Queenstown, crossing the Niagara River to 
Lewiston, and. returning on the American side at the base of the Gorge 
to the point of departure at Niagara Falls. 

There is no stated time for this trip, as it was believed that members 
would find it preferable to go independently, as the cars leave at fre- 
quent intervals. 

The tower at Niagara Falls furnishes an excellent opportunity to 
obtain a bird's-eye view of the scenery along the Niagara River and for 
many miles on both sides. The banks on both sides of the river and 
the islands which divide the Falls are now a public park, open freely to 
all visitors. 

The Niagara Falls Power Company extend a cordial invitation to 
inspect the power house and plant of that company, during the meeting, 
the day and hour to be appointed later. 

The officers of the Pan-American Exposition and officers and mem- 
bers of the Merchants' Exchange of Buffalo will informally receive the 
members of the Association at the Temple of Music, which is the 
official building on the grounds, on the afternoon of either Wednesday 
or Thursday at an hour to be appointed later. 

The New York Central Railroad runs rapid transit trains at short in- 
tervals, conducting one to the Pan-American grounds in thirty minutes. 
It is suggested that at least one trip should be made between Niagara 
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Falls and Buffalo by the trolley route which, running along the banks of 
the Niagara River above the falls, affords scenic views not in the usual 
route of tourists. 

Friday, September 27th, leave Niagara Falls at 7.30 a. m. in drawing- 
room cars, meals en route, arriving at South Terminal Station, Boston, 
9.00 p. M., arriving at Grand Central Station, New York, 6.30 p. m., 
arriving at the Reading Terminal Station, Philadelphia, 7.20 p. m. 

The rates for this excursion from Boston, New York or Philadelphia, 
will be $42.00, or by remaining until 7.30 a. m. Tuesday, October ist, 
the rates will be $64.00. Bath rooms, $2.00 per day extra for each 
room. 

For those desiring to return independently, tickets will be made good 
until October 31st; from other points proportional rates will be given. 
For tickets, address Messrs. Raymond & Whitcomb, 296 Washington 
Street, Boston, Mass., who will arrange tickets for returning by other 
routes, especially by the International Navigation Company to Toronto 
and down the St. Lawrence River by the Richlieu & Ontario Navigation 
Company, among the Thousand Islands and through all the rapids, re- 
turning by way of Montreal or Quebec. 

Railroads are issuing round trip tickets at reduced rates from all 
points. Those who desire to obtain their railroad tickets independent- 
ly can arrange to travel on the special trains and obtain their parlor car, 
meal and hotel accommodations from Messrs. Raymond & Whitcomb. 

On account of the difficulty of obtaining suitable accommodations and 
also the importance of securing for members of the Association satisfac- 
tory rooms, tickets for this excursion will be sold only to the members 
and their guests, unless a week in advance of the meeting there should 
be room for others. 

The Visitor's Information Company, 540 P211icott Square, Buffalo, N. 
Y., was organized for the purpose of adding to the convenience of visit- 
ors to the Pan-American Exposition, and is officially endorsed by the 
authorities of the fair. On receipt of one dollar they will give you an 
identification number, and mail or telegrams may be sent to their address 
at the fair, and subscribers are notified that communications are await- 
ing them, by means of their number being posted on bulletin boards in 
various parts of the grounds. They send a hand book and maps of the 
fair and will furnish car and carriage service, guides both in and out of 
the fair, arrange tallyho and bicycle rides. Stationery and other ser- 
vices are at their headquarters in the grounds. 
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Rand, McNally & Company, Chicago, III., publish a handbook to the 
Pan-American Exposition and Niagara Falls at 25 cents, which is on 
sale at news stands. 

By order of the Board of Government, 

C. J. H. WOODBURY, 
July I, 1 90 1. Secretary, 
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FIRST SESSION. 



International Theatre, 

Niagara Falls, N. Y., 
Wednesday, September 25, 1901. 

Meeting called to order at 9 A. M., President CHARLES H. 
Fish in the chair. 

The Secretary read the following call for the meeting : 

Call to Pan-American Semi-Annual Meeting. No. 71, 
International Hotel, Niagara Falls, N. Y. 

Boston, Mass. September 3, 1901. 

To the Members: 

Notice is hereby given that the stated Semi-Annual Meeting of this 
Association will be held at Niagara Falls, N. Y., on Wednesday and 
Thursday, September 25-26, 1901. The sessions will be held in the 
parlors of the International Hotel at 9 A. M. and 8.30 P. M. 

By order of the Board of Government, 

C. J. H. WOODBURY, 

Secretary. 

The first session will be called to order at 9 a. m. on Wednesday, 
when the members of the Association will be welcomed by His Honor, 
Mayor Mighells B. Butler, and other persons interested in the Asso- 
ciation. 
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The detailed programme will not be issued until the meeting, but 
the arrangements in addition to the programme at the sessions will 
include a visit on Wednesday at 1 1 a. m., to the Plant of the Niagara 
Falls Power Company, where the water power of Niagara is converted 
into electricity, which is applied to a great many uses in industrial 
chemistry as well as lighting and power for many miles from Niagara 
Falls. 

An informal reception will be given to the members of the Asso- 
ciation and guests at the Temple of Music, which is the Official Build- 
ing of the Pan-American Exposition, by Officers of the Pan American 
Exposition and of the Buffalo Merchants' Exchange, at a date and hour 
to be announced on the programme. 

Papers are expected on the following subjects : 

The Manufacturing Industries : Their Relations to National Posi- 
tion and Progress. 
The Past, Present and Future of the Cotton Industry of Japan. 
The Niagara Falls Power Plant. 
The Cotton Fibre in Some of Its Phases. 
The Round Bale at the Mill. 
Overworking of Cotton in the Card Room. 
Cotton Waste. 

Knitting Industry in the United States. 
The Evolution of the Slubbing Frame. 
Thread Boards and Guides. 
Steel Forgings for Factory Engines. 
Early Southern Cotton Mills. 

The Possibilities of Trade Expansion in Cotton Manufactures. 
Modern Boiler Problems. 

The general arrangements for the trip will be as follows : 

ITINERARY. 

From Boston, train of Pullman special drawing-room cars will leave 
the South Terminal Station September 24, at 9.00 a. m., via the Boston 
& Albany Railroad and the New York Central Railroad. Lunch and 
dinner en route. Arrive at Niagara Falls 10.30 p. m. Transfer to the 
International Hotel. 

Leave New York from the Grand Central Station, September 24, at 
8.45 A. M. via the New York Central Railroad in Pullman drawing- 
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room cars, meals en route. Arrive at Niagara Falls 8 p. m. Transfer 
to the International Hotel. 

Leave Philadelphia from the Reading Terminal Station, September 24, 
at 10.30 A. M. via the Lehigh Valley Railroad, in Pullman drawing-room 
cars, meals en route. Arrive at Niagara Falls 9 p. m. Transfer to the 
International Hotel. 

Sessions will be held in the hall of the International Hotel, Wednes- 
day and Thursday, September 25-26, at 9 a. m. and 8.30 p. m., in 
order to give the members as much time as possible to visit the Pan- 
American Exposition at Buffalo, and the attractions at Niagara Falls. 

The excursion ticket includes one for the trolley car trip, starting 
from Niagara Falls near the International Hotel and crossing over the 
bridge to the Canadian side visiting the Canadian Falls, thence along 
the top of the bluffs to Queenstown, crossing the Niagara River to 
Lewiston, and returning on the American side at the base of the Gorge 
to the point of departure at Niagara Falls. 

There is no stated time for this trip, as it was believed that members 
would find it preferable to go independently, as the cars leave at fre- 
quent intervals. 

Friday, September 27th, leave Niagara Falls at 7.30 a. m. in drawing- 
room cars, meals en route, arriving at South Terminal Station, Boston, 
9 p. M., arriving at Grand Central Station, New York, 6.30 p. m., arriving 
at the Reading Terminal Station, Philadelphia, 7.20 p. m. 

The rates for this excursion from Boston, New York or Philadelphia 
will be $42, or by remaining until 7.30 a. m. Tuesday, October ist, the 
rates will be $64. Bath rooms, $2 per day extra for each room. 

The representative of Raymond & VVhitcomb will give, without extra 
charge, to persons purchasing these excursion tickets, round trip tickets 
by the New York Central & Hudson River Railroad from Niagara Falls 
to Buffalo and return, each day. 

For those desiring to return independently, tickets will be made 
good until October 31st; from other points proportional rates will be 
given. For tickets, address Messrs. Raymond & Whitcomb, 296 Wash- 
ington St., Boston, Mass., 25 Union Square, New York, N. Y., or 1005 
Chestnut St., Philadelphia, Pa., who will arrange tickets for returning 
by other routes, especially by the International Navigation Company 
to Toronto and down the St. Lawrence River by the Richlieu & Ontario 
Navigation Company, among the Thousand Islands and through all the 
rapids, returning by way of Montreal or Quebec. 
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Railroads are issuing round trip tickets at reduced rates from all 
points. Those who desire to obtain their railroad tickets independent- 
ly can arrange to travel on the special trains and obtain their parlor car, 
meal and hotel accommodations from Messrs Raymond & Whitcomb. 

A blank proposition for membership is enclosed for convenience in 
submitting the names of any who would be desirable members. Many 
persons have not become members because they have never been 
invited. Candidates for membership will be entitled to the privileges 
of the trip. Blank propositions are also inside the front cover of the 
Transactions, or will be sent on application. 

It is important that the Association should be promptly informed of 
changes of address of any members. 

The Secretary. In accordance with Article 14 of the by- 
laws, I certify that this call was mailed to each member at least 
ten days before the meeting and that a quorum is now present. 

The records of the last meeting were read by the Secretary, 
and on motion of Mr. Charles M. Sears, duly seconded, the 
same were accepted. 

The following is the programme of the meeting : 



Pan-American Semi-Annual Meeting. No. 71, Interna- 
tional Hotel, Niagara Falls, N. Y., Seit. 25-26, 1901. 

First Session, 

Wednesday y September 25 , igoi, at 9 A.M., at International 

Theatre. 

Call to Order. 

Welcome to the Association. 

His Honor Mighkij^s B. BirrLKk, Mayor of Niagara Falls. 

President's Address. 

Charles H. Fish, Dover, N. H. 
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The Manufacturing Industries : Their Relations to National Position 
and Progress. 

Robert H. Thurston, A. M., LL. D., Dean of Sibley 
College, Cornell University, Ithaca, N. Y. 

The Past, Present and Future of the Cotton Industry in Japan. 
Hachiro H. Fukuhara, Tokio, Japan. 

The Plant of the Niagara Falls Power Company. 

(Illustrated by lantern slides.) 

Philip P. Barton, Niagara Falls, N. Y. 

At 1 1 A. M. the session will be adjourned and the party will take 
electric cars to the plant of the Niagara Falls Power Company where 
guides will be furnished to explain the hydraulic and electrical 
apparatus. 

The members of the party can then go to Buffalo by trolley ; or return 
to Niagara Falls by trolley and take the New York Central & Hudson 
River Railroad train for Buffalo. 

Second Session, Wednesday, September 25, igoi, at 8.J0 P. M, 

The Cotton Fibre in Some of its Phases. 

Henry G. Khtredge, Boston, Mass. 

The Round Bale at the Mill. 

W. S. South worth, Lowell, Mass. 

Overworking of Cotton in the Card Room. 

Edward W. Thomas, West Durham, N. C. 

Cotton Waste. 

CoL. Saaojel Webber, Charlestown, N. H. 

Third Session, Thursday, September 26. i^oi, at g A, M. 

Thread Boards and Guides. 

Lewis T. Houghton, Worcester, Mass. 

Knitting Industry in the United States. 

Albert Deabill, Lowell, Mass. 

The Evolution of the Slubbing Frame. 

Frank P. Bennett, Jr., Boston, Mass. 
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Fourth Session, Thursday, September 26, igoi, at j P. M. 

Officers of the Pan American Exposition and the Merchants' 
Exchange and Citizens of Buffalo will give an informal reception at the 
New York State Building at the Pan-American Exposition, at which it 
is hoped that all of the party will be present. 



Fifth Session, Thursday, September 26, igoi, at 8,jo P. M, 

Election of New Members. 

Steel Forgings for Factory Engines. 

(Illustrated by lantern slides.) 

H. F. J. Porter, 100 Broadway, New York City. 

Early Southern Cotton Mills. 

D. A. Tompkins, Charlotte, N. C. 

The Possibilities of Trade Expansion in Cotton Manufactures. 
William Whiitam, Jr., Knoxville, Tenn. 

Modem Boiler Problems. 

CoL. E. D. Meier, i i Broadway, New York City. 

The Secretary. Mr. President, I have several notices to 
give. After the adjournment of this meeting, at about 11 
o'clock, special street cars will take the party to the power house 
of the Niagara Falls Power Company to examine the great elec- 
tric generating plant. The cars will start from the front of this 
building, and it is hoped that all may be present. 

The arrangements for the reception by the Pan-American offi- 
cials and the officers of the Board of Trade of Buffalo were 
somewhat disturbed by the great calamity which occurred at 
that Exposition. However, it was deemed advisable by them 
that the arrangements should be carried out, but with the change 
that instead of the Temple of Music, the reception will be held 
at the New York State Building at three o'clock tomorrow 
afternoon. 

The Raymond & Whitcomb tickets include a trolley trip down 
the Gorge, which requires about two hours. There arc two 
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ways of taking the Belt Line Circuit : one to go down the Gorge 
first and return up the Canadian side, but the other one is 
preferable. Take the electric cars across to the Canadian side 
first, thence up to the Horseshoe Falls, where the car turns 
around a loop and returns along the top of the bluff to Queens- 
ton, where it crosses the river to Lewiston and comes up the 
Gorge. This allows one to face the rapids when returning and 
also to have a view of the Falls. In this connection I would 
suggest that whenever the air is clear and you have the oppor- 
tunity, you take the elevator up the large tower which is opposite 
this building. The view is a very fine one of the whole sur- 
rounding country. 

The Natural Food Company will send to each one of the 
party an invitation to inspect their works which are iat the 
southern portion of the city on 'Buffalo Avenue near to the 
Niagara River. While the product of this establishment may 
be of especial interest to the ladies, the members will find the 
building a very interesting sample of modern mill construction, 
abounding in novelties of arrangement and methods of illumina- 
tion, heating and ventilating, the whole area being about iK 
acres. 

The Board of Government direct the Secretary to make, on 
their behalf, a report upon another matter. At the Montreal 
meeting Mr. M. F. Foster read a paper on Rocky Hill Creek 
Farm, three miles from Augusta, Ga., where Whitney's cotton 
gin was first put into practical operation, and suggested that 
some memorial should properly be placed by this Association 
on those grounds. Within a few months a number of gentlemen 
of Augusta have purchased that property as a memorial to 
Whitney, and it is to be used as a country club. The acquisi- 
tion of title to the property with its promise of permanence, gave 
a better phase to the proposition of Mr. FOSTER, and it is pro- 
posed as a tentative matter to consider the propriety of erecting 
on that building a bronze tablet in commemoration of the first 
ginning of American cotton by means of grids and of bent wire, 
as a matter which has been of so much importance to the wel- 
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fare of the United States and the prosperity of the world. The 
cost of such a tablet of artistic design and construction would 
be at least $750.00. The Board of Government, in pursuance 
of a policy that the dues in this Association are properly a trust 
for the members, which is returned to them in the Transactions 
and in the meetings, did not feel that it was wise or proper to 
make any such appropriation, but thought that funds for such a 
purpose ought to be, if approved of by the members, raised by 
a popular subscription of a little from each one. And with that 
the matter is submitted for the consideration of the meeting. 

Mr. George Otis Draper. Mr. President, I wish to offer 

the following resolution in regard to this matter : 

Resolved^ That this Association cordially approves the proposition to 
erect a tablet at Rocky Creek, Georgia, in commemoration of the work 
of Eli VVhitnet in establishing the ginning of American cotton, and 
refers this matter to the Board of Government, granting authority to 
solicit subscriptions from the membership to defray the cost, and to 
take such measures as may be necessary in the construction and pre- 
servation of such a tablet under conditions which shall insure its future 
care. 

The President. Gentlemen, you have heard the resolution 
offered by Mr. DRAPER. What would you like to say in con- 
nection with it? If any one has any remarks to make on this 
subject, we shall be pleased to hear them. 

Mr. John E. Prest. Mr. President, it seems to me we ought 
to have more time to consider this question. It ought to be 
brought up when we have a full meeting for the expression of 
opinion, that we may see what the Association thinks best to do 
about it. It seems to me wc are hurrying matters a little. 
There are other people, I think, who might take an interest in 
this as well as the Cotton Manufacturers' Association. The 
Cotton Planters* Association is interested in it as much as we 
are. We ought to consider it further before taking action. 
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The President. As I understand it, Mr. Prest, your sug- 
gestion is that we wait until a future meeting? 

Mr. John E. Prest. Yes, sir. 

The President. Of course you will understand that the res- 
olution, if I understand it correctly, does not prohibit any one 
else, the Planters' or any other association, from doing a similar 
thing. I should like to hear from some other member, if you 
please, in reference to it. 

Mr. John E. Prest. There are so few members here at the 
present time that I think it should be taken up when there are 
more members here to discuss the matter further. 

Mr. Charles A. Denny. It seems to me, Mr. President, 
that it would be a very excellent thing for this Association to 
erect this memorial, and if the premises are now open as a club, 
it would be an added inducement for us to do it in some proper 
manner. Personally, my first thought was that it would be well 
for us to make an appropriation from the funds of the Associa- 
tion. Yet, thinking of it, perhaps that might not be agreeable 
to every member, and if it is better for it to be laid upon the 
table until a future session, that might be done. But I should 
hope that some action will be taken at this convention that 
would lead to the result of establishing that recommendation or 
suggestion of the Board of Government. I hope it will not be 
postponed to another meeting of the Association if it is laid upon 
the table and I do not think that my friend, Mr. Prest, so in- 
tended. It might be laid over until a later session if it is thought 
best. I hope it will be done. 

The President. Gentlemen, what shall we do with this? 
Has any one a motion to make in connection with it? 

Mr. John F. Hamlet. Mr. President, I move that the reso- 
lution be laid upon the table and made the subject of the first 
order of business at the session at the hotel this evening. 
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The motion was seconded and the question stated by the chair. 

Mr. Charles A. Denny. Mr. President, the thought came 
to me whether some members who are obliged to go home on 
Friday might not be in Buffalo this evening, so that we might 
have a larger meeting tomorrow morning. I should think the 
officers would know better about the prospects. If this evening 
is likely to be the larger, all right ; otherwise I would just as 
soon have it tomorrow morning. 

Mr. John E. Prest. I would suggest that we let this matter 
rest and take it up when we have a fuller meeting, either tonight 
or tomorrow morning, I will not say which. 

.The President. The motion is already made, as I under- 
stand it, that we take this up as the first order of business this 
evening. That motion is made and seconded and question is 
put. 

Mr. Charles A. Denny. I did not desire to amend the mo- 
tion because it may not be wise. Our Secretary says it may 
be doubtful when we shall have the largest attendance. 

Mr. John E. Prest. If there is no objection I would move 
to amend the motion so that the resolution be taken up at the 
pleasure of the chair, either tonight or tomorrow morning. 

The motion was seconded, and being put to vote was declared 
carried ; and the further consideration of the resolution was ac- 
cordingly postponed, to be taken up at a future session at the 
pleasure of the chair. 

Mr. Arthur H. Gulliver. Mr. President, it seems to me 
fitting on this occasion, when we are assembled near Buffalo, 
where we have suffered recently a great loss in the death of 
President McKlNLEY, that we take some action on this calam- 
ity, and I therefore move that a committee be appointed by the 
chair to draw up suitable resolutions and present these resolu- 
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tions before the close of the meeting now in session here at 
Niagara Falls. 

The President. Gentlemen, you have heard the motion of 
Mr. Gulliver that a committee be appointed — did you men- 
tion the number, Mr. GULLIVER? 

Mr. Arthur H. Gulliver. Mr. President, I would suggest 
that a committee of three be appointed by the chair. 

The President. The motion is that a committee of three be 
appointed by the chair to draw up and present a set of resolu- 
tions upon the death of President McKlNLEY, the same to be 
acted upon before the close of this meeting. 

The motion was put to vote and carried, and the chair ap- 
pointed as such committee Messrs. Arthur H. Gulliver, 
J. R, Montgomery and M. F. Foster. 
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WELCOME TO THE ASSOCIATION. 
Hon. Mighells B. Butler, Mayor of City of Niagara Falls. 

Mr. President, ladies and gentlemen : It gives me great pleasure 
to greet you with a most hearty welcome, and I trust that your 
meeting here will be so enjoyable and beneficial that you will 
soon again visit us. We have so much (too much one of your 
number has just said) to offer you by way of entertainment and 
study that you cannot but be pleased. In our city you find at 
once the grandest natural features as well as the most remarka- 
ble development of power to be found in the world. The nat- 
ural features embracing a broad and swiftly flowing river, rapids, 
the cataract itself and the waters below the cataract rushing 
madly on their way to Ontario. Also you see a beautiful park 
and islands connected by artistic bridges, and below the falls 
the great gorge spanned by two arches, a cantilever and a suspen- 
sion bridge, all built of steel and each a marvel of engineering 
skill. 

But you, from the very nature of your business life, will 
doubtless be as greatly interested in seeing how man's ingenuity 
and indefatigable energy has harnessed Niagara and transformed 
its limitless water power into electrical energy with which to 
turn the wheels of industry in our own and in neighboring cities. 
The wonderful electrical display at the Pan-American Exposi- 
tion is possible only because of Niagara power. 

You will see dozens of factories of various kinds in active 
operation and nearly as many more in process of construction, 
showing the healthy and rapid strides we are making in the 
commercial world. 
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Among the factories neariy finished, that of the Natural Food 
Company on Buffalo Avenue overiooking the upper rapids is 
especially worthy of your attention. It is the largest and finest 
building in the world devoted to the preparation of food pro- 
ducts and is a model in its various appointments. The man- 
agement extends a cordial invitation to you to inspect their 
plant and it is certainly to be considered one of the important 
points of interest in our city. 

As to the matter of power let me tell you that we have already 
developed eighty thousand horse power and to that fifty thou- 
sand more will be added within a few months, while that amount 
will be further increased within about two years to upwards of 
two hundred thousand, to say nothing of at least fifty thousand in 
addition now being developed just across the river. You must 
certainly realize how bright the future is for us with such a 
wealth of energy at our doors only awaiting use. 

May we not, with the utmost confidence, say that within a 
very few years ours will be the largest manufacturing city in the 
world? We have combined with the cheapest power most ex- 
cellent shipping facilities. Nine Trunk Lines pass our doors, 
while water transportation via the great lakes and the canal is 
to be had with little expense. The population of eight states 
bordering upon our inland seas is upwards of thirty-three mil- 
lions, while within a radius of five hundred miles there is a pop- 
ulation of forty-five millions to be provided for, and the yearly 
increase is rapid. With these facts I earnestly trust that many 
of your members will be so interested in us that you will find it 
to your advantage to arrange at once to select sites for cotton 
mills. We want your kind of factory and we feel that it will be 
only a short time before cotton and other fabrics will be manu- 
factured in our city. 

Consider well the many advantages we offer you and I feel 
satisfied you will soon be here with us. 

Again let me bid you welcome and extend to you the freedom 
of the city, hoping and believing that your deliberations will be 
full of pleasure as well as of profit. 
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PRESIDENT'S ADDRESS. 
Charles H. Fish, Dover, N. H. 

Gentlemen, you have heard the cordial greeting of His Honor, 
Mayor Butler, and not only in behalf of the Association, but in 
behalf of each as individuals, I return to him our most sincere 
thanks for the kind expressions. 

From time immemorial old Niagara has thundered on, dash- 
ing itself to pieces against its own solid foundations, an awe- 
inspiring example of uncontrolled energy. 

It still thunders on, but bridled and saddled and under the 
perfect control of man, it patiently turns the wheel of industry 
— white coal consumed by water wheels. 

It is well for us to assemble at this place and we thank kind 
Providence for guiding us aright. 

You may, your Honor, be sure that we appreciate your wel- 
come, and the many advantages which this far-famed locality 
affords. 

Gentlemen of the New England Cotton Manufacturers' Asso- 
ciation, it now becomes my pleasant duty to welcome you to the 
seventy-first meeting of this Association. Thirty-six years ago 
the New England Cotton Manufacturers* Association held its 
first meeting at Young's Hotel in Boston, having at that time a 
membership of forty-four, representing four states : Maine, New 
Hampshire, Massachusetts and Rhode Island. 

Today we meet with a membership of six hundred and forty- 
four, representing twenty-one states, besides England, the Prov- 
inces of Ontario, Quebec and New Brunswick. 

It would seem, therefore, that we have really outgrown our 
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engine, the belts and ropes which transmit the power, the elec- 
tric generator and motor, the best forms of construction, the 
best methods of ventilation, etc.? Is there any class of men on 
the face of the earth who have more to do with these things, 
and who ought rightly to know more about them ? 

Let us then abolish entirely the old idea that a cotton manu- 
facturer is a " spinner of cotton " only, for it has come to pass 
that to do his whole duty he must be everything, even to judge 
advocate. 

This Association is in a most sound and excellent condition, 
and is certainly worthy of strong and aggressive assistance, if I 
may use the expression, from each and every member in every 
thing. 

We must be proud of our Association, proud that we are 
cotton manufacturers and members of one of the best and most 
powerful manufacturing associations in the world, and, as such, 
we must make our influence felt. 

The interesting and beneficial meetings are the ones full of 
discussions. 

The value of a paper, no matter how well written, often lies in 
the discussion which follows. 

I am heartily in favor of the presentation of papers by titles 
or in the abstract, giving in this way more time for the discus- 
sions. 

Gentlemen, I regret that I am unable to congratulate all of 
you, or congratulate you as a body, upon a profitable and sat- 
isfactory business for the year just past, but I can and do con- 
gratulate you upon the courage you have displayed and the 
glorious effort you have made to stem the ebbing tide, and hold 
yourselves in position to take ready advantage of the good 
times which are soon to come, when the American manufacturer 
will obtain for himself his just share of the mighty markets of 
the world. 

Gentlemen of the Association and friends, no word of mine 
at this time can add to the heartfelt tribute which this nation 
has paid to him, who so short a time ago on this very spot, this 
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Fairy City which we are about to visit, fell at the hands of the 
miserable creature for whom the word ** assassin " is much too 
pure and too honorable. 

That his people loved and admired him, and that they trusted 
him and leaned upon him, was made manifest not so much by 
the outward expressions as by the silence and the deep sorrow 
which pervaded every home in the land, while reverently and 
tenderly they bore him from this, the scene of his martyrdom, 
to his old Ohio home. And although time tempers the poig- 
nancy of our grief, the memory of President McKlNLEV will 
always be toned with sadness, while the story of his pure and 
noble life and his heartrending and untimely death has become 
a chapter in the history of our country, to be handed down 
from generation to generation, never to be forgotten as long as 
this world may last. 

Less than a year ago, we as guests honored by a special invi- 
tation visited his official home and felt the pressure of his hand. 
Tomorrow we visit the spot where he was so foully murdered. 

Would that we had a law so just that to such creatures, be 
they anarchists or be they not, a law so just that the whole 
world will shudder at their swift and terrible end, while their 
names, like their miserable remains, be flung forever into 
oblivion ! 

I thank you for your kind attention and wish for you all a 
most pleasant and most profitable meeting. 
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The following papers were read : 

The Manufacturing Industries : Their Relations to National Position and 

Progress. 

Robert H. Thurston, A. M., LL. D., Dean of Sibley 

College, Cornell University, Ithaca, N. Y. 

The Past, Present and Future of the Cotton Industry in Japan. 

Hachiro H. Fukuhara, Tokio, Japan. 

The Plant of the Niagara Falls Power Company. 
( Illustrated by lantern slides.) 

Philup p. Barton, Niagara Falls, N. Y. 

Shortly after eleven o*clock the session was adjourned and 
cars were taken for the power plant of the Niagara Falls Power 
Company, which the members and friends were given an oppor- 
tunity to visit. 
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SECOND SESSION. 



VVKDNKSDAY KVENING, SEPTEMBER 26, 1901 



Meeting called to order in the parlor of the International 
Hotel at 8.30 P. M., the President in the chair. 

The following papers were read : 

The Cotton Fibre in Some of Its Phases. 

Henry G. Kitiredge, Boston, Mass. 

Discussed by Messrs. CHARLES H. FiSH, J. R. MONT- 
GOMERY and John Maddocks of Bradford, Eng. 

The Round Bale at the Mill. 

W. S. SouTHwoRTH, LowcU, Mass. 

Discussed by Messrs. OscAR B. Truesdell, John E. Prest, 
Charles H. P'ish, Joel Smith, J. R. Montgomery and J. C. 
Smith. 

Overworking of Cotton in the Card Room. 

Edward W. Thomas, West Durham, N. C. 

Discussed by Messrs. John E. Prest, Charles H. Fish 
and C. J. H. WoODBURY. 

Cotton Waste. 

Col. Samuel Webber, Charlestown, N. H. 

Discussed by Mr. CHARLES H. FiSH. 
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THIRD SESSION. 



THURSDAY MORNING, SEPTEMBER 26, 1901. 



The meeting was called to order at 9 A. M., President Fisn in 
the chair. 

The President. Please come to order, gentlemen. 

Mr. Arthur H. Gulliver. Mr. President, your Committee 
on Resolutions would like to present the following in regard to 
the death of our late President, WiLLlAM McKiNLEY: 

Whereas, we, the members of the New England Cotton Manufactur- 
ers* Association, recognizing the high ability and the noble life of our 
late President, William McKinley, express our sense of personal loss in 
the cruel end of one whose life was devoted to building up our manu- 
facturing industries : 

Resolved^ That we deplore the unlicensed freedom of belief and action 
that will allow such a dastardly deed, and that we ask for the passage 
of such laws as will restrain and control those that profess such iniqui- 
tous beliefs. 

Resolved^ That we tender a personal tribute to his character and his 
life as a patriot and president, as well as a friend to each and every one 
whom he met. We can render this to him more gladly after our expe- 
rience as an Association of his kindness and courtesy. 

A. H. GULLIVER, 

J. R. MONTGOMERY, 

M. F. FOSTER, 

Committee. 
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Mr. D. A. Tompkins. Mr. President, I move that the resolu- 
tions be adopted and that the same be spread upon the records 
of the Association. 

The motion, being duly seconded, was put to vote and carried 
unanimously. 

The President. By authority from the meeting of yesterday 
morning in reference to the Eli Whitney tablet, I will take 
the question up again at this time as being, perhaps, the best 
chance we shall have, and as the matter was left, the resolution 
which Mr. DRAPER read, and which the chair was to call up for 
action at discretion, is now before you. 

Mr. D. A. Tompkins. Mr. President, do I understand that 
there is a motion before the meeting made by Mr. DRAPER yes- 
terday ? 

The President. Mr. Draper presented the resolution. 
The motion was made by Mr. Hamlet that its consideration be 
postponed to the evening meeting, and this motion was amended 
on motion of Mr. Prest to take it up at the call of the chair. 

Mr. D. A. Tompkins. May I hear the resolution? 

The resolution was read as follows : 

Resoh^ed^ That this Association cordially approves the proposition to 
erect a tablet at Rocky Creek, (jeorgia, in commemoration of the work 
of Eli VVhitnfa' in establishing the ginning of American cotton, and re- 
fers this matter to the Board of (Government, granting authority to solicit 
subscriptions from the membership to defray the cost, ami to take such 
measures as may be necessary in the construction and preservation of 
such a tablet under conditions which shall insure its future care. 

Mr. D. A. Tompkins. Mr. President, I am very heartily in 
favor of the resolution. I regard it as being very important, 
however, that in undertaking to pay a just tribute to a man who 
has done more service to the world, probably, than any other 
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inventor, the inscription on the tablet shall be so worded that 
it shall exactly express the facts in the case and represent the 
truth and nothing more than the truth. What I mean to sug- 
gest in respect to that is, that Mr. WHITNEY undoubtedly in- 
vented the first gin that was ever made to separate the seed from 
the cotton. His machine, by its ingenuity and by its results, 
entitles him to this consideration, and ought to entitle him to 
a monument in every city in the South near which cotton is 
grown and in which it is handled. But his machine was at a 
very early date — two years after its invention — very much im- 
proved b/ a man named HOLMES, who really invented the saw 
gin as it is used today, based upon Mr. Whitney's patent. He 
also obtained a patent, both the patents, the one to WHITNEY 
and the one to Holmes, being signed by Georcie Washing- 
ton, so it is tolerably sure that there is no conflicting interest 
between the two. Now, if we keep that matter before us and 
make that inscription proper, so that it docs not, as it were, take 
away from Mr. Holmes the credit for what improvements he 
made, we cannot pay Mr. Whitney too high a tribute or do 
too much for him. With that explanation, I am most heartily 
in favor of the resolution and will participate in carrying it out 
with a great deal of pleasure. 

The Secretary. Mr. President, in answer to the queries of 
the last speaker, I would say that this question has been before 
the Board of Government ever since the first proposition by Mr. 
M. F. Foster, and the historical facts from the writings of the last 
speaker and other sources have been examined and the tentative 
plan of the present Board of Government contemplates an in- 
scription which certainly avoids giving undue credit, and at the 
same time gives proper justice. 

Mr. D. A. Tompkins. It might be well, Mr. President, to 
have a special committee to look after the matter, with one or 
two of the members from the South on the committee. It is a 
subject that is so close to the interests of that section and their 
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desires that it would seem proper to keep it well balanced, that 
it might be very desirable to have a committee of five, subordi- 
nate to the Board of Government, of. course. 

The President. Yes, I think that point is well taken, Mr. 
Tompkins. 

Mr. D. A. Tompkins. I move as an amendment that there 
be a special committee of five appointed to look after the sub- 
ject of raising the money for the tablet and for having it properly 
erected and placed, subject to the direction of the Board of 
Government. 

The President. You do not state how that committee shall 
be appointed. 

Mr. D. A. Tompkins. I think the chair might appoint it. I 
will incorporate that in my motion : a committee of five, to be 
appointed by the chair, to take especial charge of this matter, 
subject to the general direction of the Board of Government. 

Mr. J. R. Montgomery. I second the motion. 

Mr. D. A. Tompkins. You can take ample time to make the 
appointment. 

The President. Gentlemen, you hear the motion. It is 
moved and seconded that a committee of five be appointed by 
the chair, at his pleasure, to work in connection with or under 
the instructions of the Board of Government, this committee to 
attend to the business of the locating and the wording of the 
tablet which it is proposed to erect to Eli WiiiTNEV. 

Mr. J. R. Montgomery. Mr. President, do I understand 
this is an amendment to the motion already before the meeting? 

Mr. D. A. Tompkins. The motion already before the meet- 
ing provides that the Board of Government shall undertake this 
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work. I ask to amend by having it put in the hands of a special 
committee of five under the direction of the Board of Govern- 
ment. 

Mr. J. R. Montgomery. It is offered as an amendment? 
Mr. D. A. Tompkins. As an amendment. 
Mr. J. R. Montgomery. So I understand it. 

The amendment was put to vote and carried, and the resolu- 
tion as amended was thereupon adopted. 

The President afterwards appointed as that committee Messrs. 
M. F. Foster, Chairman, D. A. Tompkins, W. B. Smith 
Whaley, Charles H. Fish, and C. J. H. Woodbury. 

The Secretary. Mr. President, the photographer wishes to 
photograph the party on the steps leading from the rear piazza 
of the hotel to the courtyard, which can be reached by passing 
out the door at the left of the room, after the adjournment of 
this session. 

The following papers were read : 

Thread Boards and Guides. 

Lewis T. Houghix)n, Worcester, Mass. 

Discussed by Messrs. John E. Prest, Joel Smith, and P. T. 
Creed. 

Knitting Industry in the United States. 

Albert Deabill, Lowell, Mass. 

The Evolution of the Slabbing Frame. 

Frank P. Bennett, Jr., Boston, Mass. 
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FOURTH SESSION. 



THURSDAY AFTERNOON, SEPTEMBER 26. 1901 



By invitation of the Pan-American Exposition Company and 
the Buffalo Merchants' Exchange, a reception was tendered to 
the members of the Association and their guests at the New 
York State Building on the Pan-American Exposition grounds at 
Buffalo at 3 P. M. 

The members and guests assembled in the audience hall of 
the New York State Building at the appointed hour, President 
Fish in the chair. 

The following representatives of the two organizations above 
named were present : 

From the Pan-American Exposition Company : Hon. JOHN 
G. MiLBURN, President, and Messrs. Henry H. Seymour, 
Robert K. Root and VV. P. VV. Pomeroy. 

From the Buffalo Merchants' Exchange : 0(;i)EN P. Letch- 
WORTH, President, CuRT M. TREAT, Convention Secretary, 
F. Howard Mason, Assistant Secretary, and Messrs. Robert 
R. Hefford, Morris Benson, Alfred Haines, J. J. Mc- 
WiLLiAMS, F. C. M. Lautz, V. P. KiNNE, \V. A. Joyce, A. R. 
James and George W. F'arniiam. 

The President. Gentlemen of the New England Cotton 
Manufacturers' Association and friends, wc have assembled here 
upon the very kind invitation of the Pan-American officials and 
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the Buffalo Merchants* Exchange, and it gives me great pleas- 
ure to say to you that we are especially honored by the pres- 
ence of members of the executive boards of both these organ- 
izations, and special pleasure when I say to you that Mr. 
MiLBURN, the president of the Pan-American, is here with us 
and is to address you with a few words of welcome. I now have 
the pleasure of introducing Mr. MiLBURN. [Applause.] 

Hon. John G. Milburn. Mr. President FlSH, Ladies and 
Gentlemen, this is a beautiful day, and I know that with good 
New England common sense you would much prefer to be en- 
joying the sights and scenes of the Exposition than to listen to 
a speech from me or any one else. In fact, when I came here 
this afternoon it was not with the idea of making a speech at 
all, but simply to join with the representatives of our Board of 
Trade, headed by Mr. LetcHWORTH, their president, in meet- 
ing the members of this interesting and distinguished body. I 
think, therefore, on that ground and on other grounds which I 
need not mention, you will not deem me unmindful of the real 
demands of the occasion if I do not say any more to you than 
that we are heartily glad to see you here today, — that it is a 
great pleasure to us to meet you on the grounds of the Exposi- 
tion. It is particularly gratifying to find you assembled in a 
building which is to be a permanent memorial of the Exposition, 
because this building is a permanent building, and is to be, when 
the Exposition closes, turned over to our local Historical Society 
for its purposes. Moreover it is a building which has an especial 
association of its own by reason of the fact that it is hallowed 
as the place of the last public appearance under happy circum- 
stances of our lamented and beloved President, who met so terri- 
ble a death on these grounds. 

I know of no body^of men to whom I could appeal more con- 
fidently for a real and profound appreciation of the aims and 
purposes of this Exposition. I want you all to feel that the 
Exposition is not merely a creation to occupy public attention 
for some six months as a scene of entertainment, instruction and 
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amusement and then fade away ; but that it was designed for 
a real and permanent purpose which you as a manufacturing 
association have at heart, and which we all as American citizens 
should have at heart. Here are these great American conti- 
nents consisting of numerous nations and peoples who have never 
known each other as they should know each other, who have 
never studied the resources of each other as they should have 
been studied, and who have never been brought into those social 
and commercial relations which should have existed between 
them. The Exposition was based on the idea of bringing them 
together, and it has been keep true to it from the beginning to 
the end. And I can say to you with the certainty of knowledge, 
that it has accomplished that purpose far beyond our expecta- 
tions, and that the Exposition, looked at from the point of view 
of its real intention, is a greater success than we ever anticipated. 
There are here represented in the buildings and exhibits, the 
peoples of North. South and Central America ; and what has 
been accomplished is to make this country better known to 
them, this country and all of its resources and capacities, and to 
make those countries better known to us. This closer relation- 
ship was brought home to me most forcibly when around my 
own table a short time ago I had, besides Buffalo business men, 
the leading representative from Cuba, from Chili, from the Argen- 
tine, and from other South American countries; and there we 
met and talked as if we all had the same interests at heart and 
stake, and felt ourselves to be members of a greater brotherhood 
than any one nation on the continents represents. Therefore I 
am glad to take this opportunity of expressing the feeling on my 
part of what has been accomplished by this Exposition, and I 
am particularly glad to have this opportunity of expressing it 
before such a representative body as this, because I want you 
to realize and appreciate that a large g^od has been accom- 
plished for the trade and commerce of this country by this Ex- 
position as well as the exhibit it has made of our own resources, 
and what can be accomplished in the way of a beautiful exposi- 
tion by the genius of American art and architecture. 
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Now I have done what I did not intend to do — I find myself 
making a speech ; and so, remembering my opening remark, I 
apologize to you for having done so, and close with wishing you 
all a happy time whilst you are here, and with the hope that you 
will take away only pleasant memories of the Exposition. 
[Prolonged applause.] 

The President. Ladies and gentlemen, we will now adjourn, 
and Mr. MiLBURN, President of the Pan-American Exposition, 
and Mr. Letchworth, the President of the Buffalo Merchants' 
Exchange, with their associates, will be much pleased to meet the 
members of the New England Cotton Manufacturers' Association 
and the ladies also. 

An informal reception followed, the members and guests be- 
ing presented by the Secretary to Mr. MiLBURN and by Presi- 
dent Fish to Mr. Letchworth and his associates. 

Mr. William L Buchanan, Director General, expected to be 
present, but was prevented by business of the Exposition at the 
last moment, and sent his private secretary with his regrets. 
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FIFTH SESSION. 



THURSDAY EVENING, SEPTEMBER 26, 1901 



Meeting called to order in the parlor of the International 
Hotel at 9 P. M., the President in the chair. 

The President. Gentlemen, please come to order. In 
opening our fifth session I wish to call attention to a letter which 
I have received from Mr. WiLLL\M F'lRTH, a member of the 
Association. The Secretary will read the letter. 

The Secretary read the following letter : 

International Hotel, 
Niagara Fali^, N. Y., September 26, 1901. 

Dear Mr. Fish : — 

I was very much impressed with your address yesterday to the New 
England Cotton Manufacturers' Association, especinlly with that part of 
your address which referred to the technical education of our boys. 

America, now that she is in a position to largely supply her own 
wants, must look to other countries for an outlet for her surplus pro- 
duction, and to do this profitably must follow the advice and recom- 
mendation made by you. 

Knowing this, I beg to say that as a mark of my appreciation for the 
encouragement, and as an expression of my thanks for the many kind- 
nesses received from the members of the Association, I should be 
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pleased to purchase a scholarship in one of our textile schools and pre- 
sent the same to the Association. 

The scholarship to be used for the benefit of the education of a son 
of a member or late active member of the Association. The use of the 
same to be in the hands of the Board of Government for the time being, 
details of which can he arranged later if my offer is accepted by the 
Association. 

With best wishes, I remain, 

Yours truly, 

VV. FIRTH. 
Charles H. Fish, Esq., 

President New England Cotton Manufacturers' Association. 

The President. You have heard the letter, gentlemen. I 
wish to say that personally I appreciate this letter very highly. 
The Association will also feel justly proud that it has among 
its members such a public spirited gentleman as Mr. FiRTH has 
shown himself to be. It is without doubt a step in the right 
direction, and it would seem that the Association ought to avail 
itself of this generous offer. 

Mr. D. A. Tompkins. Mr. President, I move that Mr. 
Firth's offer be accepted and the thanks and congratulations 
of the Association extended to him for his liberality and fore- 
thought. 

The motion was seconded and carried unanimously. 

The President. The next in order is the election of new 
members. 

The Secretary. The Board of Government report with 
their approval, the following applications for membership : 

FOR HONORARY MEMBERSHIP. 

Henry Smffh Pritchkit, Ph.D., LL.D., President Massachusetts In- 
stitute of Technology, Boston, Mass. 

Presented by the Board of Government. 
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FOR ACTIVE MEMBERSHIP. 

Frederick K. Allen, Proprietor Megunticook Mills, Camden, Me. 

By Mr. P. T. Creed. 

Sabiuel a. Carter, Pres. Gate City Cotton Mills, Atlanta, Ga. 

By Mr. Edward C. Beach. 

Sidney Coolidge, Treas. Stark Mills, 50 State St., Room 17, Boston, 

^^- By Mr. Arthl-r H. Lowe. 

Benjamin M. Earle, Prop. Merchants Dye Works, Walnut Hill, Mass. 

By Mr. George E. Spofford. 

WiLUAM Halliwell, Supt. Lawton Spinning Co., Woonsocket, R. I. 

By Mr. E. A. Thjsselu 

A. G. Harris, Supt. W. H. Draper & Son, i o Third St., Upper Troy, 

^- ^' By Mr. A. E. Adams. 

Scott Maxweli^ Supt. Lanett Mills, West Point, Ga. 

By Mr. Frank B. Comins. 

Robert G. McMeehan, Supt. Hamlet Textile Co., Woonsocket, R. I. 

By Mr. George E. Spofford. 

E. P. Morton, Agt. Stevens Linen Works, Webster, Mass. 

By Mr. L. E. Barnf^. 

Albert W. Ncx)NE, Prop, and Mgr. Jos. Noone's Sons' Co., Peterboro, 

^* ^- By Mr. Arnold B. Sanford. 

B. L. Stowe, Vice-Pres. and Factor)' Mgr. Eureka Fire Hose Co., 

Wilkinson and Arlington Ave., Jersey City, N. J. 

By Mr. C. H. Fish. 

S. Willard Thavkr, Treas. Dexter Yarn Co., I^awtucket, R. I. 

By Mr. C. H. Fish. 

FOR ASSOCIATE MEMBERSHIP. 

Albert C. Cask, Pres. The American Cotton Co., 25 Broad St., New 

^^^^- By Mr. D. C. Ball. 

K, W. Davenport, Supt. Crompton & Knowles Loom Works, Provi- 
dence, R. L j3y j^Ij. Qy^^^^.y ^y. Stafford. 

Lkwis T. Houcjhton, Mfr. Thread Guides, 997 NLiin St., Worcester, 

By Mr. Stephen C. Lowk. 
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A. H. Howard, Pres., Tieas. and Gen. Mgr. Howard Bros. Card Cloth- 
ing Co., P. O. Box 54, Worcester, Mass. 

By Mr. A. E. Adams. 
Lawrence M. Kkelkr, Whitin Machine Works, Whitiasville, Mass. 

Bv Mr. (1. Marsixin Whitin. 
Fay H. Martin, Prop. The Dunn Flyer, Hyde Park, Mass. 

By Mr. T. B. Stevenson. 

The President. I will appoint Mr. Woodbury, the Secre- 
tary, as a committee to distribute, collect, assort and count the 
ballots. 

The Secretary proceeded to the discharge of his duty, and the 
ballot being taken, — 

The Secretary. Mr. President, I declare that all of the 
ballots have been cast without amendment. 

The President. I declare that the persons whose names 
appear upon the ballot have been unanimously elected to the 
several classes of membership. 

The following papers were read : 

Steel Forgings for Factory Engines. (Illustrated by lantern slides.) 

H. F. J. Porter, ioo Broadway, New York City. 

Discussed by Messrs. CHARLES H. FiSH and D. A. TOMPKINS. 

Early Southern Cotton Mills. 

n. A. ToxMpkins, Charlotte. N. C. 

The Possibilities of Trade Expansion in Cotton Manufactures. 

William Whhtam, Jr., Knoxville, Tenn. 

Modern Boiler Problems. 

Col. E. D. Meier, i i Broadway, New York City. 

Discussed by Messrs. F. W. DEAN and CHARLES H. FiSH. 
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The President. Gentlemen, the hour is late ; is there any 
further business? 

Mr. Joel Smith. I move that.the Secretary of this Associ- 
ation be instructed to extend our thanks to all those persons 
from whom we have received favors during this convention. 

The motion was put to vote and carried unanimously. 

The President. In closing, I wish to congratulate the Asso- 
ciation on the very valuable papers which have been presented 
at this meeting, and also to congratulate them on the good 
weather, and the good time I hope that all have had. I now 
declare the meeting adjourned sine die. 

Adjourned. 

Attest : 

C. J. H. WOODBURY, 

Secretary. 



TRANSACTIONS. 



FIRST SESSION. 



WEDNESDAY MORNING, SEPTEMBER 25, 1901 



The Association met in the International Theatre, Niagara 
Falls, at 9 A. M., President FiSH in the chair. 

The President. The first paper which we have on the pro- 
gramme this morning is on The Manufacturing Industries : 
Their Relations to National Position and Progress. It gives me 
great pleasure to introduce to you Dr. ROBERT H. THURSTON 
of Cornell University. Dr. THURSTON, it is unnecessary for me 
to say, is one of the best known professors in this country and a 
man of whom we have all heard many times. Personally I have 
taken more pleasure in listening to Dr. THURSTON'S papers than 
any one's else that I can think of. [Applause.] 

Dr. Robert H. Thurston. Mr. President and gentlemen, 
it is my first duty to thank the officers and members of this 
Association for their kindness in inviting me to be present on 
this occasion, and especially to come as their guest. But I am 
happy in feeling that I have some claim to be considered at 
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least as affiliated to the membership of this Association. A half 
centiir}'^ ago or so I was very familiar with the cotton industry. 
I visited with my father, who was then a manufacturer of 
steam engines and machinery and had much to do with the 
cotton mills of New England, about every cotton mill in the 
State of Rhode Island and a large proportion of those in the 
State of Massachusetts, and my favorite entertainment when a 
child was, on holidays, vacations and Saturdays, to make visits 
with my father among the mills where he was conducting repairs 
or where he was setting up the steam engines he was then 
building. He himself was intensely interested in the work. 
He was a personal friend of Samuel Slater and his family, 
and of Amasa Sprague of Rhode Island, the pioneers in that 
industr\' in that state. And I myself was personally acquainted 
in those days with the then younger generation, and no part of 
my early life was more instructive and no reminiscences have 
been more interesting to me, than those of the days that I spent 
in that manner with my father in inspecting the cotton mills of 
New England. 

While circumstances have been such, since, as to throw mc 
entirely out of that line of work, and I have only been able to 
keep track of it by reading and by occasionally meeting the 
gentlemen who are in the business, yet I have always read the 
proceedings of the Association with particular interest. I have 
a file of the Transactions, which I believe to be complete, and I 
consider that one of the most valuable portions of my library. 

In speaking to you this morning my object is to offer to 
you a discussion, as the title indicates, of the relations of the 
manufacturing industries of the world to national position and 
progress. It seemed to me that in coming before the Associa- 
tion this morning with the leading paper of the session, it 
might be wise to make a discussion of this broader view of our 
interests and economics, and to give some consideration to those 
broader matters which control those industries and the great 
interests of the country at large ; to show, if I could, some of 
the relationships between the industries of the country and the 
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prosperity of the people, the character of growth of industry, 
the character of methods of its stimulation, and the relation of 
such methods, as far as successful, to the promotion of the 
great interests of the country in the broadest sense. 
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THE MANUFACTURING INDUSTRIES: THEIR RELATIONS 
TO NATIONAL POSITION AND PROGRESS. 

RoKERT H. Thurston, LL.D., Dr. Eng., Director of Sibley College, 

Cornell University. 

A retrospect of the XlXth Century and a study of the indus- 
trial progress of the nations during that period and of the 
situation today is sufficient to convince any intelligent and 
unprejudiced mind of the fact that advancement in civilization 
depends upon progress in the industries of the people. While 
civilization and general intelligence may, as in Greece in classic 
times, pervade an aristocratic class, and while comfort and 
luxuries may at any time be secured by the rich, it is only when 
our manufacturing industries — and the agricultural industries 
and those of mining, in fact all productive industries, are falling 
into that category — it is only when our industries are prosperous 
and productive and when, therefore, the people may in maximum 
degree share the comforts and luxuries with the rich, that 
national progress can be assured. Substantially all of the ex- 
traordinary progress of our country and of the civilized world 
which has been witnessed during the last century, and particu- 
larly since the revival of industries about 1870, has been affected 
through the promotion of improved methods, the adoption of 
scientific systems and the introduction of universal and cheap 
intercommunication and transportation. 

The great economic question of every nation and of all times 
to come is now clearly seen to be : How shall the industries be 
most effectively sustained and promoted as a basis for all moral, 
intellectual and material advancement hereafter? The answer 
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is coming to be no less well and definitely determined : Industry 
scientifically utilized is the needful thing. 

The XlXth Century may well be called by WALLACE ** The 
Wonderful Century " and not the least among its uncounted 
wonders have been "The Wonders of Modern Mechanism"; for 
our mechanism is mainly the product of the centur>' just closed. 
The progress of invention in the XlXth Century has been one 
of the marvels of history ; though we may well believe it to be 
a marvel likely to be eclipsed in the centuries to come.* It has 
been a century of wealth and progress beyond all anticipation 
or example, and of wealth and progress, not in material things 
alone, but in all that makes life — moral, intellectual and spiritual. 
The history of the movements of life and of morals, if another 
Lecky could write it up to date, would show no less impressive 
a growth in quality and quantity than that of the progress of 
the currents of tangible wealth. The century has been one of 
expansion of industries and of growth in education of the peo- ^ 

pie, of development of wealth of nations and of comfort for the ^, 

individual, of good habits and good feeling, of intelligence and , 

wisdom for the average citizen and in all ranks of life and all 
departments of exertion. 

The foundation of the whole marvellous advance of the last 
generation and of the less remarkable, but still impressive, ad- 
vances of the earlier decades of the century, was laid when the 
inventors of the steam-engine and of the spinning frame and the 
power-loom, of the whole modern system of textile manufactures, 
in fact, made it possible to effectively utilize the powers of nature 
and the skill and intelligence of man, in conjunction, in the con- 
struction of a national system of manufacturers, thus giving a 
single worker ability to produce as much, in these later years, 
as then could a score. 



♦The Wonderful Century; Alfred Russell Wallace; N. Y., Dodd, Mead & 
Co., 1899. 

The Wonders of Modern Mechanism; Charles H. Cochrane; Fhila., J. B 
Lippincott Co., 1900. 

Progress of Invention in the Nineteenth Century ; E. W. Byrne; Munn & Co., 1900. 
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The chronology of invention in the XlXth Century would 
alone make a volume; but the merest outline will suffice to 
enable one, however unfamiliar, to realize the indebtedness of 
the XXth Century to the XlXth.* 

My father was born in the year 1800. He saw the Volta 
battery developed, and the Roberts paper-making machine 
(1800) ; the one to initiate the era of electrical distribution of 
energy, the other to inaugurate even higher development — that 
of perfecting a means of distribution of intelligence throughout 
the world by books and the newspapers. RUMFORD and Davy 
were then introducing to the world of science the notions of the 
"Law of Substance" and the equivalence of the energies and 
proving the doctrine by experimental illustration of thermo- 
dynamic transformations. Watt was perfecting the Newcomen 
engine, and the young man of twenty-one, two years after 
Watt's death (1821), built, with hammer and chisel and file 
and foot-lathe — without any of the modern conveniences for 
such work — an engine illustrating Watt's construction, adding 
a little later, the water-tube boiler (1827) in the form known as 
the **pipe boiler," a device original with him, but not new, even 
then. The day of the steamboat and of the steamship began at 
the end of the XVIIIth Century and this XlXth Century engineer 
saw its full development to substantially its present form and 
almost to its present extent, mechanically. 

The Jaquard loom appeared when he was one year old ( 1 801 ) ; 
Trevithick's steam coach, the first at all successful automo- 
bile, was completed in the same year; Fulton's steamboat 
made its successful run to Albany, inaugurating commercially 
and permanently successful steam navigation, when he was seven 
years old (1807) and after he had seen Fitch and Evans and 
Stevens and Miller and Symmington and others just fail of 
such success. Samuel Slater who founded the cotton man- 
ufacturing industry of our country ( 1 806) was, later, his personal 



♦ See "The Progress of Invention in the XlXth Century" by E. W. Hyrnk, N. Y., 
Munn & Co., 1900. Also Machinery, December, 1900, p. 115. 



105 

friend and all the pioneers in these fields at the time were known 
to him. He saw the compound steam-engine introduced and 

reintroduced and finally made standard. He sustained STEVENS 
and others in their efforts to secure the introduction of the rail- 
road and the locomotive and saw every advance from the exper- 
imental work of Horatio Allen, following George Stephen- 
son to the splendid development of the great trunk-lines of the 
United States. 

He saw the inception of the arc lamp, from its discovery as 
an arc by Davy to its installation as a matter of business by the 
later inventors. He saw the rise and progress of the telegraph. 
He saw FULTON'S first of all protected steam battle-ships, the 
'* Demologos," and he saw an iron-clad fleet. The arts of 
Daguerre and of photography were developments of his early 
manhood and middle life. He watched the voyages of the 
** Savannah," the first transoceanic steam-packet, and saw the 
growth of the Cunard line and worked for its contemporaries. 
He was familiar with the work of Faradav, the founder of 
modern electro-dynamics. Friction matches astonished him in 
1827 while making a trial trip of one of the steamboats built 
by himself and JoilN Babcock as a very rash and unpromising 
experiment. His friends thought it illustrated too rash a prac- 
tice, with its '* safety" boiler and high steam-pressure. 

He saw the introduction of Neilson's hot blast for melting 
iron in the blast-furnace and thus enormously accelerating the 
production of cast iron (1828). He was still a young man 
when the reaper and the mower were invented and our great 
Western wheat-fields were thus made cultivable for the benefit 
of the world. BURDEN, the inventor of the horse-shoe making 
machine, and Col. CoLT, the maker of the revolver, were con- 
temporaries and friends. Jacobi'S electric boat and his electric 
locomotive were among the interesting inventions appearing 
when he was approaching forty and in the year of the birth of 
his oldest son ; whose portrait might, in that year, have been 
taken by Draper & Morse, the first photographers (1839). He 
marvelled at the first telegraph message sent over the Morse 
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line between Baltimore and Washington and his son now has in 
his collections the instrument which received the words "What 
hath God wrought " ! He was familiar with the construction of 
the Howe Printing Telegraph Instrument and was equally 
familiar with the Howe and later sewing machines, the Hoe 
press and the Sloan gimlet-pointed screw and knew their 
inventors. 

He was the builder of the Sickels cut-off for steam-engines, 
the first device (1841) to successfully illustrate the principle of 
Watt in the expansion of steam. CORLiSS was his rival ( 1 849) 
and Greene (1855) his coadjutor in a long and costly strife for 
the control of this valuable element of modern steam-engine 
construction. Gun-cotton, nitro-glycerine and dynamite, the 
breech-loading gun and all modern high explosives, and the 
arms with which they are utilized and the armors with which 
they are defied, were the work of development of his century. 
He watched the evolution of the steel-making processes of 
Bessemer (1855) and of Siemens (1856-65) and his son knew 
and did business with both, during their period of evolution of 
modern steel manufactures, their introduction of the Steel Age 
as the successor of the now expiring Iron Age. The laying of 
the Atlantic cable, the binding of the nations together by the 
electric wire (1858) impressed him as they could impress no 
one who has since come into a world in which these are now 
commonplaces. 

Coal-oil, natural gas, mineral illuminating oils, lubricating oils 
and all the floods of petroleum products and by-products came 
to astonish him when passing out of middle life ( 1859 and later). 
Calcium carbide was made by WOHLER in his time (1861) and 
the first passenger elevator of Otis was produced in the same 
year. The Timby iron-clad revolving turret (1843) on John 
Erricson'S iron-clad, the *' Monitor" saved a fleet, and perhaps 
a nation, a year later (1862) and he witnessed the whole enor- 
mous military and naval evolution, reducing both branches to 
one common profession, that of mechanical engineering, as the 
outcome of that great civil war. The complete introduction of 
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breech-loading fire-arms and heav>' ordnance, revolvinj^ and 
repeating guns; the telegraph and the railroad and the war 
balloon as adjuncts of military and naval operations: the iri»n- 
clad becoming established as the only war-vcsscl ui which t«> 
compose a fleet; the torpedo and the torpedo-boat becoming; 
firmly engrafted upon the organization ; the mechanical engineer 
becoming the fundamental element of the personnel and the 
iron-clad becoming his war-engine : * these are some of the 
changes seen in his day. 

The following years were those of development of the dynamo- 
electric machine and of electric transmission of power and the 
machines of VVlLDE, Siemens and Gramme then initiated mod- 
ern practice in that field and paved the way for entrance upon 
the scene of the ** electrical engineer " as one of the nian\- spe- 
cialists in mechanical engineering. The 71st year of our witness 
of these modern wonders saw the Hoe ** Web Perfecting; Press," 
the grain-binder and the rock-drill introduced ; the next year 
the air-brake and the year of his death ( 1S74). the iluplex and 
the quadruplex telegraphs became known and practically 
operative. 

Since his day we have nearly all of us seen the progress of 
mechanical engineering to the end of the XIX Ccntur\': refrig- 
erating and ice-making machines, (1875), "roller-mills" for 
flour-making, (1875), ^^^^ telephone. ( 1876), the phonograph. 
( 1877), the electric lamp with its incandescent filament, ( i Sj/ ) ; 
each revolutionizing an industry : the introduction of the type- 
writer (1878) effecting as complete a revolution in methods of 
doing business; the street electric railway and the electric loco- 
motive (1879) for heavy work, giving freedom to the then suffo- 
cating dweller in cities, now permitted to live in the country and 
have his garden and his dairy, while working in the city, or he 
can Hve miles from his sphere of employment in the great city, 
if so disposed and if it proves more satisfactory so to do. 

The steam-turbine (1884) has been revived, after two thou- 



• " The Knginecr and his War- Engine." R. H. T., X. A. Rev., 189S. 
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sand years of quiescence since HERO first described it, and 
threatens possibly to drive out of use the wonderful products of 
the ingenuity of Watt and SiCKELS and CORLISS, the products 
of work of the greatest of the inventors of the XlXth century. 
The ** linotype" has enabled the mechanic to produce a new form 
of stereotype in multiplied quantity in the limited time given 
him by the machine-made newspaper. 

The industrial world is one in which the human hand and 
brain, working to a common end, find ingenious mechanical 
combinations and discover new methods by which the labor- 
assisting machine may be made to do the work of the world, 
more and more completely, and thus reduce the time and lighten 
the labor of the people while permitting the rapid accumulation 
of wealth in forms of permanent value. The world of agricul- 
ture is coming to be a world of mechanics and its people are 
more and more segregating where they find life most attractive 
and are finding, more and more generally, ways of securing, for 
themselves and their children, comfort, competence, education, 
freedom from anxiety, certainty of ample reward for lives of 
industry, ambition, frugality and of intelligent use of their phy- 
sical and mental powers. 

One impressive aspect of the industrial changes of the century 
just expired is the tendency of all departments of industry to 
become systematized, to take on organization and especially to 
secure the aid of labor-assisting machinery, becoming branches 
of mechanical engineering. 

Thus: farming became, in the later years of the XlXth Cen- 
tury, systematic and scientific agriculture and is now conducted 
in all its larger details by machinery. Ploughing, sowing, reap- 
ing, binding, threshing, grinding the grain, taking it to market, 
transporting it to city or distant country and across, the ocean 
to feed other nations : all is done, today, by machinery and this 
branch of mechanical engineering now equalizes the distribution 
of the food of the world, sends the surplus of one district to the 
starving people of another in which crops have failed, and 
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permits a world-wide system of constant adjustment of supply 
to demand. 

Meat-production is similarly made an industry in itself and 
the cattle of a thousand hills and of all the great Western and 
Southern plains are gathered together by the machinery of trans- 
portation and passed through a great system of machinery of trans- 
formation, at Chicago, for example, in numbers equivalent, each 
day, to those of a marching army filling the highway for miles. 
A single one of these great factories annually converts about 
five millions of swine, two millions of cattle, and a million of 
sheep into food ; employing over ten thousand people, in fifty 
acres of buildings, its business amounting to a hundred millions 
of dollars annually, or more. 

Cotton, wool, flax and silk, all textile processes, have come 
to be materials and methods of mechanical engineering. Mills 
containing a hundred thousand spindles arc furnished with steam 
engines of four thousand horse power and upward, distributing 
power to all departments, from pickers and carding machines to 
spindle and loom, through electric wires, retransforming it at 
the distant point of application by electric motors and driving 
thus, every machine at its proper speed and with necessary force, 
throughout acres of floor, reinforcing the minds and hands of 
the thousands of operatives gathered together to apply their 
thus many-times multiplied powers to the correspondingly mul- 
tiplied advantage of their fellows and themselves. The textile 
factory is a great machine and the most impressive illustration, 
perhaps, of our time, of this tendency to convert all industries 
into branches of mechanical engineering. 

Metallurgy almost as strikingly illustrates the same evolution. 
Iron ore, for example, is now taken from its bed by steam 
shovels, loaded into ore trains, transported by steam to tide- 
water, and transferred to the hold of a steam vessel of thousands 
of tons capacity, specially adapted in construction to this pur- 
pose ; transfer being effected by powerful and largely automatic 
machinery. It is then transported by ship and by train to the 
iron works where it is once again transferred by machinery to 
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stock house or to blast furnace and converted into molten cast 
iron ; this run out of the furnace, flows into a steadily moving 
series of moulds in the "casting machine", cools as it travels 
towards its destination and is finally deposited in neat and com- 
pact layers and rows in the stock yard. Machinery later trans- 
ports it to the steel making and rolling mills ; machinery drives 
the mechanisms of the converter and the apparatus of the open- 
hearth furnace ; machinery transfers the product, as steel, into 
the ingot moulds and from the moulds to the mills. Steam 
power of enormous quantity compresses and forms and shapes 
to guage the hot, soft mass and passes the piece from roll to 
roll and from point to point in the mill until it appears, ready 
for the market, as rail, beam, bar or wire; machinery doing the 
work and the hand and brain of man simply guiding the uncon- 
scious product and servant of the human mind, from beginning 
to end. Sent into the market, the various shapes are taken into 
other mills and factories and there, by other mechanical engin- 
eering systems, are converted into new and useful forms, aggre- 
gated into machines, tools, and motors capable of driving all 
other machines and tools, and a cycle is completed. The 
inventions of CoRT, of Dudley, of Bessemer and of Siemens 
were never capable of complete development until incorporated 
into this great system of world-sustaining engineering. 

And thus, in every department, it might be shown that a dis- 
tinguishing feature of the XlXth Century has been this evolution 
of divisions of mechanical engineering out of old hand-industries 
and the incorporation of all new inventions into the steadily 
evolving and expanding world-wide organization of mechanical 
industries. The guiding head and hand of the inventor and the 
mechanic are now coming to be combined in the person of the 
scientifically and professionally trained mechanical engineer, the 
man competent to devise a mechanical means to every prescribed 
end and to scientifically design where the cruder man ^'invented". 
To all this, the pioneer work of the early organizers of the tex- 
tile industries was introductory in the earlier half of the XlXth 
Century and the later developments, effected by some of our 
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own contemporaries, has been along the lines laid down by 
those great builders of a nation. 

Not the least significant and promising and, in fact, fruitful of 
the innovations of the century was that of the education of the 
people for the life and work of the people, especially as illus- 
trated by Germany. It was Germany that most clearly and 
unmistakably gave answer to our greatest of economic questions 
in the early part of the century, when Prussia inaugurated her 
system of industrial schools and technical education, building 
up the whole range from the kindergarten to the technical 
university while other nations were dreaming along in the old 
educational ruts. Germany was, to be sure, driven to innovation 
by necessity, and saw in this modern system of preparation of 
her people for their work the only way to counterbalance her 
disadvantage in the struggle with the pioneers in invention, the 
nations of mechanics and politically free men, yet her credit and 
her profit, will be none the less — indeed, it is the greater. 

As I have taken occasion to state elsewhere*: **The ultimate 
cause of these developments of the United States which have so 
astonished the world is that perfect freedom, political and con- 
ventional, that freedom of the individual to mark out his own 
life and strive for his own highest goals, unhampered by gov- 
ernmental dictation or by bonds of caste, which has given the 
American citizen hope, ambition, purpose and effective energy. 
It is this which gave him invention, power of achievement, his 
patent laws, his legislation in behalf of essential industries, even 
his alert mind and his patriotism and love of country. It is this 
which has given us our common schools, which has promoted 
the organization of schools of the arts and trades and productive 
professions and the whole system of technical education and of 
industrially applied science. This, has given our capitalist a 
new use for accumulated wealth in the endowment of schools of 
science and the promotion of education generally, has induced 
the adoption of organized industrial systems on such an enor- 
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mous scale and has permitted the introduction of labor-assisting 
machinery without serious opposition on the part of those cer- 
tain to be ultimately most benefited by the resultant increase of 
wages and decreased costs of product." 

Education has made great advances in our country, even 
though hardly comparable, in industrial education, with Ger- 
many. Our splendid system of common schools and our widely 
spread opportunities for higher education give us good reason 
for satisfaction and patriotic pride. The opportunity offered in 
this country, as in no other, for the poorest boy to find his way 
** from the gutter to the university," as HuXLEY phrased it, is 
one of our most beautiful and helpful national advantages, giving 
opportunity to men of genius to rise out of every rank and from 
among all classes. 

A generation ago, 1 871, when I first undertook the work of 
training engineers scientifically for the industrial vocations and 
especially the manufacturing industries, it was difficult to secure 
from the employer the slightest consideration for the educated 
professional ; while the so-called ** practical man" \vas attempting 
to lead, as general, the industrial armies of the nation. Today, 
the industries of the country are being rapidly transferred to the 
direction of the technically educated leader, the product of the 
work of the science-teacher and the engineering school. With 
a thousand passing out into business each year, the demand still 
exceeds the supply and the leading schools and colleges of en- 
gineering are compelled to reply to the applications of the man- 
ufacturer, or other proposing employer, " Not a man unengaged." 
Educated men, once abused as conceited, helpless, and useless, 
are now found to be precisely the men for the work and the 
now efficient training in shops and laboratories, supplementing 
their general education and scientific acquirements, is discovered 
to be exactly adapted to their advance from the ranks to the 
position of commanding officer in any department. As I have 
elsewhere said:* "Another generation will see the whole in- 
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dustrial system of the United States practically under the hands 
and direction of these technically trained men." 

" All the great corporations engaged in manufacturing are 
falling under the supervision and are subject to the energetic 
and discreet management of these young men, trained in the 
sciences as well as the arts of their chosen vocation. The ex- 
tent to which this change has taken place is a matter of aston- 
ishment to all familiar with the fact, but unfamiliar with the 
enormous difference in value between the so-called * practical * 
man without scientific knowledge and the young professionally 
trained engineer, well educated, familiar alike with the facts and 
the reasons for them, and capable of making himself 'practical' 
in a wonderfully short time, then constituting the ideal * captain 
of industry.* The great successes in this department of life in 
the United States are of young men of this class. Fighting their 
way into the superintendencies of shops, mills, factories, railways, 
and great manufacturing industries, they are rapidly proving the 
value of a combination of scientific knowledge with talent and 
practical experience. They are a selected class ; for every man 
of them, in the case at least of the great schools of engineering, 
must have secured his admission by meeting entrance require- 
ments that the average youth can rarely attain, even if — as all 
these young men must be, to succeed — naturally fitted for the 
professional work of the school. This includes, usually, shop- 
work, drawing, designing, chemical, physical, mechanical, elec- 
trical engineering, laboratory work, often serious research sup- 
plementing instruction. The student's fingers and brain are 
alike cultivated, through four years of the most arduous work 
known in our colleges, in even the professional schools." 

**It may not be the fact that our technical schools have had 
a very important influence in the past ; but they are exerting a 
wonderfully powerful influence now, and will exert a vastly 
greater power hereafter in the uplifting of our * curves of pro- 
gress'." 

How much of the unprecedented growth and social progress 
of the people during the XlXth century was due to natural 
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resources, how much to the character of the people themselves 
and how much to favoring circumstances of other sorts, includ- 
ing a policy of encouragement and stimulation, by legislation, 
of its manutacturing industries and of its inventive and construc- 
tive talent by a patent-code, no one can say. It was apparently 
as obvious to WASHINGTON and his contemporaries, as to our 
own statesmen, that the young nation could not become safe 
and independent until its commercial independence was as posi- 
tively assured as was its political independence : and it was 
evident to HAMILTON and other great statesmen of the time that 
a statecraft which should release the country from the commer- 
cial Sindbad which had been riding it all through its colonial 
days would prove as essential an element of final, complete, 
independence as was the war policy which shook off the Old 
Man of the Sea when he had a hardly more vigorous grasp 
through his governmental control. However all this may be, 
the new century sees this commercial independence fully attained 
and, in case of attack from any foreign enemy, however power- 
ful, our country is now as independent industrially as politically 
and, if completely closed in by enemies, even, can go on indefi- 
nitely supplying its people with all that they may need to con- 
tinue their life and work, precisely as in time of peace. And 
this commercial independence has been acquired during only a 
century, three generations of growth with steady progress in all 
that makes life worth living to a self respecting people, without 
any apparent loss or sacrifice and with constant relative gain, 
compared with any other people on the face of the globe. Yet, 
had it been paid for in sacrifice, financial, social, any other than 
moral and intellectual, it would have been worth all it could 
have cost us in the whole XIX century. As it is, we have 
meantime gained in every way. 

Our people have become, in education, general intelligence 
and fine moral and social quality the superior of any people 
on either continent. They have also gained inventive talent 
through the stimulus of the patent-laws, defective as they 
have been and as, in some respects, they still remain. They 
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have progressed in social organization, in industrial and com- 
mercial efficiency, in every phase of enlightened civilization, 
including, as its item of minimum value, if you will, mere 
wealth. But " mere wealth " is the foundation on which is built 
up all modern progress. Our Pilgrim forefathers brought into 
the country the right sort of stock of which to build up nations; 
the early privations and trials of life in a savage country stimu- 
lated and ripened that stock ; their relations with the Mother 
Country, trying as they often were and unbearable as they finally 
became, gave form to a vigorous and intelligent and rarely wise 
statecraft. That statecraft, founding the state common schools 
and establishing the constitution, laying down the principles that 
diversification and promotion of industries of every essential 
department must reinforce the provision for political indepen- 
dence and that the stimulation of invention was the vital element 
of progress in every art, consistently and continuously legislating 
for the best interests of a free and independent people, finally, 
at the close of its first full century, has brought the United 
States of North America to the place which it should always 
hold and relatively advance — that of the foremost nation of the 
globe. 

We are, undoubtedly, threatened on every hand, by jealousy 
abroad and by demagogueism and its perhaps more vicious twin- 
demon, amateurism in public service ; yet we may take courage 
from the history of the century and look ahead with full confi- 
dence that our case will grow better and our position safer every 
day, until the demagogue and the self-seeking amateur, in science 
or in practical life, shall have been completely extinguished and 
the progress and tendency of every department of life shall be 
unimpeded towards a higher and still better life. 

The development of our manufactures and mechanisms in the 
electrical industries has been of latest growth. A quarter of a 
century ago, there was but a bare beginning made in the dis- 
tribution of energy into electric lighting systems and less than 
twenty years ago we had no electrical railways in more than 
experimental operation. The telephone was in its earliest 
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stages of evolution into exchange systems and even the telegraph 
only a half century ago passed its doubtful period. Today, we 
have nearly a hundred millions of dollars invested in the tele- 
phone business alone, employing fifteen thousand people on 
three-quarters of a million miles of line. In the fifteen or 
twenty years of growth of the street railway, we have built 
about fifteen thousand miles of line, costing nearly a billion of 
dollars, and our thousand or more electric light companies have 
come into existence with five hundred millions invested. Cur- 
rent is transmitted over scores of miles, a hundred and more in 
some cases, under pressures of forty and fifty thousand volts, 
from steam engines and from water wheels located ten, twenty 
a hundred, or a hundred and fifty miles from the point of utiliz- 
ation, in distant mountain gorges or by Niagara's sublime 
cataract. With its thus lengthened and far-reaching arm, the 
steam engine or the water wheel sends its transformed energy 
from its fuel or stream out over the intervening country, lights a 
city, operates hundreds of miles of railway, supplies power to 
distant mines, mills and factories, reduces copper and aluminium 
from their ores by the thousand tons and conveys messages 
across a continent and under the ocean to another continent. 
We arc now ready to seriously attack the greatest of all physical 
problems, from the standpoint of the mechanical engineer as 
well as of the sociologist, that of directly transforming energy 
potential in our fuels into active and directly useful form, for all 
these and many other, coming, useful tasks.* 

The progress and tendency of higher education in industrial 
engineering through the XlXth century and into the XXth 
century will be found, on investigation, to be curiously parallel 
with the movements of a characteristic material progression 
representative of the advance of the world during the same 
period. We have found it to be true that a good gauge of the 
progress of the nation is its employment of iron ; we shall find. 



* The Mechanic Arts and Modern Educations. — R. II. T., Richmond, Va., 1894, 
W. K. JoNKS, Publisher. 



117 

on comparing the two curves of progress, that the rise and the 
onward and upward movement of that industry which produces 
skilled and learned captains of industry has had a method and 
rate of development in the last generation strikingly similar to 
that of the iron and steel, or of any other great and fundamental 
industry. How far this parallelism is an example of cause and 
effect, or which is the cause or which the effect, or how far both 
developments are due to a common and deep-lying cause, may 
be a question in the minds of many ; but that this similarity of 
the two curves of progress exists is simply an obvious and 
visible fact.* 

The earlier stages of this phenomenon are observed all 
through the early part of the century in our own country, much 
earlier in France and Germany. The output of the professional 
engineering schools was then very small and mainly of practi- 
tioners in what is distinctively known as civil engineering. The 
growth about the middle of the century was rapid, presumably 
largely as a consequence of the exceptional demands and 
opportunities of railroad building. With the cessation of that 
for the time abnormal demand and with the stimulus given 
immediately afterward to our manufacturing industries, the 
period of evolution of the mechanical engineer arrived and 
about 1870 the facilities for the commencement of this evolu- 
tion began to be provided. They were promptly availed of by 
talented young men of natural proclivity toward mechanical 
construction and toward invention. 

The demagogue who talks out of the abundance of his ignor- 
ance and folly and who caters to the ignorance and passion and 
prejudice of his more modest fellows ; the amateur who has the 
assurance and folly which induces him to accept, or even to 
seek, positions in which his untrained mind and his lack of 
knowledge render his every act a menace to the business and to 
all who have to do with him, the unambitious and sluggish 
official who blocks the progress that live men would promote : 
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these are all rubbish in the path, rubbish which the coming 
man must clear away as a part of his task, in politics, in busi- 
ness and in education. The Twentieth Century Man is he who 
best exemplifies the spirit which is to characterize the best 
aspects of the coming century. Learning will be needed by 
him ; but learning alone will not make the man. A fine spirit 
and a wholesome ambition for highest and best fields of labor 
and for successful work in those fields must stimulate the man ; 
but ambition, lofty as it may be and wholesome and noble as it 
may be, will not prove the only essential. The Twentieth Cen- 
tury Man must be his best in every part, physical, intellectual, 
moral, spiritual and in nature and fineness of that ultimate, that 
innermost spirit which constitutes the mainspring of life. 

Learning is desirable and is in fact essential to highest rank 
among men ; it will be still more essential in the coming days. 
Wisdom is more vitally important than even learning. Culture 
is a characteristic to be brought into the man's make-up as well 
as learning and as well as wisdom ; but to culture should be 
superadded, and beneath all, as fundamental, must be laid, the 
foundation of sound, wholesome, vigorous, healthful, individual 
character. Wisdom and learning, knowledge and culture, all 
related, all differing, all needed, can only be made effective for 
the great work of the XXth century through native force 
and character, cultivated with conscientious care, reinforced by 
knowledge and refined by wisdom, learning and culture. Mean- 
time, no nobler task is his than that of maintenance of freedom 
and independence for every man, however humble, however 
isolated his station. 

A plea for freedom should be in the mouth and should appear 
in every act of every honest, earnest, good citizen. It would be 
disheartening were we compelled to believe that the '* spirit of 
'76" had vanished from the face of this earth and that the coun- 
try of Washington and of the Men of Lexington had degenerated 
so far that any one man had ceased to be free, and absolutely 
free within the law, or that individual rights were anywhere 
ignored without a protest, universal, prompt and effective. And 
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yet it is not certain that this outcome, liberty of the individual 
degenerating into the license of a mob, is not now threatening; 
for it is now and then true, to our shame be it spoken, that a 
citizen of the United States may claim his liberty to adopt any 
vocation that may best suit him, to make a bargain for his time 
and talent mutually advantageous to himself and his partner in 
the contract, and may yet, in the attempt to exercise those fun- 
damental liberties of a free man, be exposed to intimidation, 
abuse and even to risk of life and fortune. 

It begins to look very much as if there might be yet an 
opportunity for the men of coming days to exhibit that same 
spirit which distinguished our fathers, a hundred and twenty-five 
years ago, and, in turn, to vindicate their glorious achievements 
by standing up once again for personal liberty and the rights of 
the individual free man. Should this, which we may well hope 
may prove an avoidable situation, arise, the young man who 
refuses to work, and if need be, fight for freedom in the new 
battle for the highest and best that patriotism may aspire to and 
may rightfully demand, will be recreant to all honor and to all 
patriotism. He should be branded as a selfish coward and 
traitor. He will stand at the lowest extreme of the scale on 
which the patriot and the martyr will stand at the top. Every 
man should hope and pray that this trial may not come ; he 
should do everything in his power to avert the danger ; but, if 
it comes, despite the efforts of all good men and true, he should 
prepare himself to do knightly service for the right, for home 
and for country. 

The Brotherhood of Man can only be established by the 
XXth century type of leader. It will be mainly established by 
the captains of industry, who, leading the great armies of 
workers, can appreciate, as can no other men, the rights and 
wrongs, the deserts and the deficiencies, of the individual and of 
the class. The Brotherhood of Man can only come through 
intelligent, fair minded, just conduct of the business of life. It 
will come when every man can feel that his honest effort will be 
appreciated and will be rewarded fairly in accordance with his 
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deserts ; it will come only when he sees that generous exchange 
of service is the fundamental element of industrial systems. 
The leaders of the industrial armies, the leaders in finance, the 
higher powers of the social world, can best inaugurate 
these things. It is the systematically trained man who may 
most confidently aspire to the privilege of wielding these powers 
and thus of making the path smooth for social regeneration. 
This is his grandest task as leader. 

Such a much-to-be-desired result can never come, however, 
through the cleverness of man in devising new systems of pro- 
duction. It will not be socialism, nor anarchy, nor any other 
ism that will bring it about. Under whatever system we may 
inaugurate, so long as man is selfish and self-seeking and 
uncharitable, the existing wrongs will continue. It is only when 
the people are led toward right feeling and right action, individ- 
ually and collectively, that universal peace can come. There 
can be little doubt that we shall continue to perfect our organ- 
izations and our systems of production, that co-operation of 
employers and of employes will continue, that further improve- 
ment in methods and in apparatus and machinery will carry on 
the evolution that the XlXth century began ; but it is not 
unlikely that employers and employes and capitalists and 
workers will, in time, co-operate, and that, industrial generals 
leading, the whole industrial army will be perfected and will be 
operated by a perfected man, and harmony then reign. 

If we accept, as I presume we all may, a definition of ethics 
given by HERBERT Spencer, which asserts that it includes the 
various aspects of conduct which are not only in themselves 
worthy of commendation or of reprobation but also those which 
tend to promote such methods of conduct, or the reverse, it 
must be at once admitted that every phase of the industrial 
evolution has an ethical bearing and importance. In fact, there 
is no aspect of the development of the industrial world — which 
means of the whole social world, evidently — which does not 
assume ethical value. The promotion of civilization through 
industrial development and the progress assured through the 
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aggregation of wealth in the hands of the people of our nation 
influence the ethical and religious worlds in a vital manner. 
The universal diffusion of intelligence and of knowledge which 
can only come with the industrial development of any country is 
a direct consequence of the evolution of the industrial system of 
the nation. The progressive rise in the value of the day's work, 
the synchronous fall in the costs and prices of commodities, the 
accummulation of wealth in houses and lands and durable arti- 
cles of comfort, and especially in schools and colleges and 
churches and benevolent institutions ©f all kinds, and advance- 
ment in all departments of production result invariably in a 
better state of society, physically, intellectually, morally and 
spiritually. While this is admittedly an " industrial age," it is, 
as a direct consequence, an age of intellect and brain, not purely 
muscular physique. Intellectual vigor, backed by physical 
power, determines the course of empire in all realms. Minds, 
not arms, rule the world and more and more as the evolution of 
the industries and the resultant independence of the individual 
citizen are perfected. Compare the moral condition of the peo- 
ples one, two, three generations, a century, two centuries, ago, 
with the conditions of today ! Freedom has stimulated thought ; 
thought has produced intelligence; intelligence has given us a 
new social and industrial world and has begotten greater free- 
dom, higher intelligence, better powers of discriminating right 
and wrong; and the peoples of the world are the better for it all. 
The once much-berated factory system has proven itself an ele- 
ment of moral as well as physical progress and the displacement 
of labor by machinery, which has given the hand of the worker 
multiplied capacity, has been discovered to be a blessing. Re- 
lief from the temptations of abject poverty, such relief as 
machinery has given civilized peoples during the XlXth century, 
exerts an enormous influence for good, and, while it is true that 
a vast amount of evil remains, even today, it is none-the-less 
true that the world is enormously better, and that the residuum 
of evil is vastly less than before the progress of the inventor, the 
mechanic and the mechanical engineering of the world had given 
such effective aid to social advances in all directions. 
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In proper sequence, a better education, through a common- 
school system, better fits the individual for life in all depart- 
ments ; a better trade or professional training gives proficiency 
and an early and efficient preparation for productive work ; a 
life of larger productiveness, with shorter hours of labor, larger 
returns for the day's work and more discriminating use of earn- 
ings : these conspire in insuring a larger and a nobler life to all 
who choose to take full advantage of the opportunities and 
blessings thus offered. With doubled wages, prices halved, 
hours of work reduced a third, during the century just passed, 
the human life is made five times as desirable as in the days of 
our grandparents, as measured by simple material standards, and 
is rendered still better worth living as seen from the point of 
view of the moralist, the good citizen and the scholar; all of 
whom occupy the same standpoint. Man is rising to a higher 
standpoint and to a higher life, in all directions. Ignorance 
diminishes ; poverty relatively lessens ; the less intelligent classes 
in all ways profit by contact with those more intelligent ; the 
work of the well-trained and talented is taken up by the less 
well-trained and talented. These are bettered by the change ; 
those are given place on a still higher level ; segregation of 
classes or of individuals tends to give improved social condi- 
tions on the whole and every such social aggregation is a point 
of development of higher social and intellectual and moral life. 

Thus we have seen our great industrial system of the modern 
world take form and become systematized, organized, officered 
with able and wise generals and colonels and captains and lieu- 
tenants, with hardly less able and wise non-commissioned offi- 
cers, leading an increasingly intelligent rank and file ; the whole 
system improving steadily through all the years which have 
succeeded the days of Arkwright and VVATr and their con- 
temporary pioneers. This progress will undoubtedly go on 
during the years that are coming, and perfected systems of edu- 
cation and training, of industrial operation and of administration, 
with unlimited progress through invention and discovery, effected 
by scientific and learned and practically experienced men, will 
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continue indefinitely — provided wisdom, righteousness, industry, 
fair-play, and the freedom and independence of every individual 
citizen, can be assured for all time. 

There never was a time when we had better reason to adopt 
the prayer of our great American poet, Whittier: 

Our Fathers' God ! from out whose hand 

The centuries fall like grains of sand ! 

« « « • « 

O ! Make thou us, through centuries long^ 
In peace secure, in justice strong ; 
Around our gift of freedom draw 
The safeguards of our righteous law ; 
And, cast in some diviner mould, 
Let the new cycle shame the old ! 



The President. You have heard the paper of Dr. THURS- 
TON. If there is nothing to be said and no questions to be asked 
upon it, we will proceed to the next paper. We have with us a 
young Japanese student, and if he will excuse me for saying so, 
a good representation of what the Japanese can do and what the 
Japanese are doing. This young man came to this country only 
a short time ago. His experience with the English language 
covers a period of less than two years. He has written a most 
wonderful paper, almost without a mistake from beginning to 
end, a paper which is practical and is technical, and a paper 
which would do credit to an American engineer, born and 
brought up in this country. Very few could do what this young 
student has done with so limited study. I take great pleasure 
in introducing to you Mr. Hachiro H. Fukuhara of Tokio, 
Japan. [Applause.] 
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THE PAST, PRESENT AND FUTURE OF THE COTTON 

INDUSTRY IN JAPAN. 
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INTRODUCTION. 

Mr. President : Gentlemen, I have the great honor of read- 
ing this paper concerning the Cotton Manufacture of Japan, 
before this great convention of the most famous association of 
its kind in the United States. It also gives me unusual pleas- 
ure to attend this memorable convention at the time of the Pan- 
American Exposition at Buffalo, which was conceived in the 
Cotton States in 1895. 
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Since I came to your country about two years ago to learn 
the commercial routine of the cotton business, I have travelled 
several times in the South, as well as in the North. While I 
have been travelling I have met many planters, manufacturers, 
exporters, and mill owners in both sections of your country who 
have, at varioife times, pressed me to write of the present condi- 
tion of cotton manufacturing in Japan and my views of the future 
prospect of that industry. 

I thought the best opportunity to answer these questions, 
constantly asked me, would be at the convention of your Asso- 
ciation, and so bring before the most prominent cotton manufact- 
urers of this country the rising industry in the East, and this led 
me to write the following paper in the briefest form possible. 
. This paper I have devoted exclusively to the factory systems, 
although there are cotton goods made by hand looms to a great 
extent throughout my country, of which I expect to write at 
another time. 

Mr. Woodbury, the Secretary of your Association, asked me 
to obtain photographs showing the primitive methods of spinning 
in Japan, for the purpose of engraving and having them appear 
in the Association's reports. It was also my desire to have 
them at the convention, but owing to the great distance from 
home I have been unable to procure any. I will, however, 
furnish photographs of some of the modern mills for illustrating 
the Transactions of your Association. 
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THE COTTON Il^DUSTRY OF JAPAN, 

During the last thirty years, the progress of Japan toward the 
civilization of the Occident and toward assimilation to the Chris- 
tian nations has been absolutely without precedent or parallel. 
Forty-five millions of people during half a century have changed 
in everything: in government, in education, and in customs, in 
commerce and industry, in army and navy. They are scarcely 
recognizable as the same nation of 50 years ago. 

Japan, the oriental Yankee nation, is today showing herself 
the most progressive nation of the East, in building ships, con- 
structing machinery, in projecting railways and steamship lines, 
in establishing schools and universities, and, in a thousand ways, 
she is making gigantic strides. Is this not a remarkable event 
in the history of the 19th century? 

Among all industrial developments in modern Japan, that of 
the cotton industry ranks first. It has made wonderful progress 
in the last twenty years. Now let me trace, in outline, the 
origin and progress of this important industry. 

THE PAST, 

{a) THE corroN spinning. 

About the middle of the last century some foreign vessel 
came to the Riu-chu Island which was controlled by Saihin 
Shimatsu, the famous Daimyo (feudal lord). At that time, all 
Japan was divided among about three hundred lords ; of these 
Saihin was the most powerful chief and was head of the largest 
province called Kagoshima. 

The foreign merchant who came to Riu-chu Island had cot- 
ton yarns made in l^.ngland which attracted the attention of the 
far-seeing feudal lord and led him to appreciate the advantage 
of power machinery. 

Saihin Shimatsu, the heroic Daimyo, reformed the civil gov- 
ernment of his state, established an arsenal, disciplined the 
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people with a military education and encouraged the navigation 
of steamships. After he saw the yarn he was anxious to estab- 
lish a cotton mill in his state, but unfortunately, before he could 
put into effect his great idea, he died. 

In 1862 Yoshimitsu, the son of this Daimyo, who succeeded 
to the idea of his father, had 6,000 spindles imported from 
England, and near the sea coast he established the first cotton 
mill in his native province, named ** Isonohama *' ** Beach of 
Beaches". He hjred three English engineers and two archi- 
tects who were also English born, and had the mill built entirely 
of stone, costing hundreds of thousands of dollars, and he con- 
veyed the fuel from Chikuzen, about 150 miles distant from 
the mills. It is not strange to say that at the time of the 
feudal system the facilities for transportation were in the poorest 
condition, just as in China at the present time. Consequently 
you can imagine what expensive coal the Daimyo consumed in 
his mill. 

There was hesitation among his vassals because of the exten- 
sive equipment and vast amount of money that would be required. 
Patriotic Daimyo, however, persevered despite all opposition 
and discouragement. He made great efforts and finally began 
to enjoy an unrivalled reputation for his product, which was 
known as ** Iso-Kase '*, ** the yarn of the beach", throughout 
the country. It is said they used entirely the cotton grown in 
the country, although Japanese cotton is of short fibre and much 
inferior in strength and lustre to that of Bombay or of Amer- 
ica, yet it is said they met the home demand. 

It was the idea of the patriotic Daimyo to carry on the busi- 
ness for the good of the country and he was anxious to impart 
his enterprising spirit to all the other Daimyoes, that foreign 
yarn might be rejected and domestic cotton mills established 
throughout the country. Consequently he bought a piece of 
land near the central part of Japan named Sakai, which he thought 
would afford the people the best opportunity of seeing the mill 
in operation, and also be near the place where the most cotton 
was raised. He ordered an English - merchant to ship 2,000 
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spindles of mules, but alas ! when machinery and tools arrived 
it was just the time when the restoration of Meiji occurred. 

This was thirty-four years ago and marks the abolition of the 
feudal system and the concentration of the controlling power in 
a central government, and the present Mikado has been the 
maker of ** our New Japan ". 

On account of the above complications the Daimyo postponed 
the equipment of the mill until 1870, when the entire restoration 
settled down. The ** Sakai Cotton Mills " was the name first 
given ; later changed, it has been known as ** Senshu Cotton 
Mill " up to the present time. 

Five or six years before the Restoration, the citizens of Yedo 
(the old name of Tokio) suffered from the high prices of com- 
modities. Consequently the feudal government invited the 
wholesale stores of the city to advise them as to the best meth- 
ods of lowering prices. Manbei Kashima, the famous cotton 
yarn merchant of the city, proposed establishing a domestic 
cotton mill, to reduce the price of cotton yarn. The officers of 
the government received the proposition with so much favor 
that they ordered Kashima to establish the mill. 

Despite his efforts, barely eight friends would join him in the 
undertaking, appreciating the value of his project. They or- 
dered from England, in 1867, 700 spindles. These reached 
Japan in the midst of the Restoration, so they asked to have the 
machinery kept in the English merchant's warehouse till peace 
was restored. 

During the complication some of the associates of Mr. Kashi- 
ma began to fear for the success of the mill, as it was an entirely 
new business and demanded vast sums of money. Finally some 
of them, fearing to risk so much, left him. He tried to form 
another association, but failed. 

In 1869, Mr. Kashima, the ambitious manufacturer, bought a 
mill site near the Takino River, a suburb of Tokio, under the 
auspices of the government. He hired an English engineer to 
operate the machinery, but on account of the engineer being 
inexperienced and the equipment not complete, the mill did not 



129 

succeed. All his associates were disappointed and left Mr. 
Kashima alone. 

But, thanks to God, Mr. Kashima was a man endowed with 
more than ordinary intelligence, force of will, energy and cour- 
age. After striving against all difficulties, single handed, he 
opened a factory under the name of the ** Kashima Cotton Mill ". 
This was the first established by a private individual ; it com- 
menced operation in 1870. A few years later the ** Nagasaki 
Cotton Mill '* was incorporated. 

In 1879 the first public mill was established at Himegi by the 
Prefecture. Following this, the^" Shubuya Cotton Mill "was 
established in Osaka, which subsequently became the centre of 
the cotton industry of all Japan. 

Ten years after the Restoration, civil war, the so-called 
" Southwest War *', broke out. At the close of the war, paper 
money was very much depreciated, as the government had issued 
too much paper money. Consequently gold coin had begun to 
flow out of the country, leaving only silver. To remedy this, 
Count Masayoshi Matsukata, the famous Minister of Finance, 
attempted to encourage the establishment of cotton mills near 
the cotton goods markets, as well as near the cotton producing 
districts, for the purpose of securing the balance of trade, with 
the aid of the substantial subsidy of the government, He pro- 
posed to act as follows : 

Firsty to import 10 lots of 2,000 spindles each, from England, 
with the business fund of the government. 

Secondly, to sell the spindles to the people, who had the priv- 
ilege of paying the price within ten years, without interest. 

Thirdly, to send government engineers to teach the operators 
in each mill how to use the machinery. 

Fourthly, to establish two large mills in the Prefectures of 
Aichi and Hiroshima, under the auspices of the government. 

Fifthly, to encourage the people to establish mills through the 
efforts of the governors of the Prefcctors. 

As a result of these methods of encouragement, many mills 
were established in Osaka, Nara, Hiogo, Okayama, Miye, 
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Yamanashi, Shizuoka, Tochigi and Miyagi, — almost all the 
Prefectures along the entire East coast. Still all of these mills 
were on a small scale except the Osaka Cotton Mill, which had 
over 10,000 spindles. 

After, a few years the Japanese money market had again be- 
come secure and the rate of interest run down. Then the gov- 
ernment issued bonds at 5 per cent, to draw in all the unconver- 
tible paper money. 

The Capitalists were not satisfied with the 5 per cent, interest 
on the bonds as they could get more profit otherwise, and in- 
vested their money in business enterprises, especially in the 
cotton industry, which had just begun a remarkable develop- 
ment under the Subsidy Bill. 

It is said that the total capital invested in the various forms 
of business in those few years amounted to $21,500,000 of 
which $7,500,000 was invested in the cotton industry. 

The unforseen development springing up, mushroom-like, 
by the speculative excitement, did not everywhere bring suc- 
cess as there were not stable foundations, and some of the cor- 
porations failed in the business depression. 

In 1889, the total number of mills in operation was 28 and 
the number of spindles amounted to 213,000. 

These mills producing yarn up to No. 10, from mixed domes- 
tic and China cotton, displaced a vast proportion of the hand- 
made and foreign yarn, promising long prosperity to the mill 
owners. 

After a few years the manufacture of cotton was undertaken at 
Shanghai which had the cflfect to offset the great hope of the 
Japanese cotton mills. 

When mills started in China, the Chinese cotton which the 
Japanese mills entirely depended upon, began to be consumed 
in that country and the importation of the cotton decreased 
year by year and the prices rose so high that the Japanese 
mills could not profitably compete with Manchester and Bombay 
in the manufacture of the yarns which are consumed in our 
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market, and at the same time vast amounts of foreign yarn again 
made its way to our market from which it had been retiring. 

Beside this we had commercial depressions soon after so that 
even the imported goods accumulated at the Kobe harbor to 
the amount of 10,000 bales, and considerable amounts had to 
be disposed of at a reduced rate. This was the worst period in 
the history of the cotton industry in Japan, and our mills sank to 
the bottom in the depression and many believed that manufac- 
turing in Japan had reached its declining turn. 

In 1 89 1, however, the Japan Mail Steamship Company 
(Nippon Yusen Kwaisha) started navigation between Japan and 
Bombay, which had the effect of reducing the importation of 
Bombay cotton, at which the Japanese mills started to make 
finer yarn than before (16 to 20 counts), for which there was 
ample consumption in our market as well as in China. 

By and by the Japanese mills revived, and their product began 
to excel the Bombay yarn not only in our domestic market, but 
also to some extent in the Chinese market. 

Later, American cotton made its way to my country ; then 
the mills commenced to make yarn over number 20, mixing 
Chinese, Bombay and American cotton and made great efforts 
to control the home market which used to buy the imported 
yarn. 

Since then, the condition of the mills has materially changed 
for the better. 

In 1894 our government took off the tariff on the exportation 
of yarn and goods, and also the import duty on raw cotton in 
order to encourage the exportation of the manufactured cotton. 

In 1896 most of the Bombay cotton supply was stopped on 
account of the Bubonic Plague. The papers say the amount of 
damage to 60 cotton mills in Bombay during one month was 
2,220,000 rupees. Then Japanese mills, which were looking for 
an outlet for their products, took this opportunity to secure a 
share of the trade in the Celestial Empire and other Eastern 
markets, which in 1899 amounted to 102,360,832 kin in weight 
(13,613,770,656 pounds) costing 14,260,719 dollars. 
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It is true that Japan is anxious to promote trade with China, 
to export her excess, as she is suffering from over-production. 
But alas ! The Boxer outrage closed the market for the yarn, 
and caused in all the cotton mills an accumulation of the pro- 
ducts which led Japanese mills to reduce their production 40 
per cent., at the middle of last year. 

Having now traced, in outline, the origin and progress of our 
cotton spinning, I may here insert the table which shows very 
clearly the growth of this industry. 



Date. 


Number of Mills. 


Number of Spindles. 


ProducUoD. 


1862 


I 


5*456 


• • • • 


1870 


2 


7456 










1871 


3 


8,204 










1879 


4 


10,204 










1880 


5 


1 2,204 










1881 


7 


16,204 










1882 


13 


28,204 










1883 


16 


43»7<H 










1884 


19 


49*704 










1885 


22 


59»704 










1886 


22 


71,604 


6,486,942 lbs. 


1887 


21 


76,604 


9,649,775 " 


1888 


24 


116,276 


13,275,858 " 


1889 


28 


215,000 


27,936,117 " 


1890 


30 


277*895 


43.683,075 " 


1891 


36 


353.980 


60,408,542 " 


1892 


39 


385,314 


85,395,900 '* 


1893 


40 


381,781 


89,482,550 " 


1894 


45 


539,074 


121,833,400 " 


1S95 


47 


580,945 


152,787,308 •* 


1896 


61 


757,196 


167,339,375 " 


1897 


65 


793,022 


213,014,983 " 


1898 


74 


926,991 


268,543,508 " 


1899 


78 


1,086,721 


301,813,875 " 


1900 


79 


1,320,988 


256,867,000 " 


Actual increase 








since 1888 


55 


1,004,712 


243,591,142 lbs. 


Percentage of in- 
crease since 1888 


104.17% 


103.60 % 


108.16 % 



From the above sketch it is readily seen that the Daimyo 
Shimatsu who established cotton mills in 1862 is the father of 
the cotton industry of Japan, and that the factory system of 
spinning was not adapted to any considerable extent until 1889, 
when the government encouraged it with the substantial subsidy, 
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and also that the sudden development of the industry brought 
over-production which compelled our spinners to secure the 
foreign market for their excess. 

{b) COTTON WEAVING. 

In 1886 the first weaving factory named "Konagigawa Cotton 
Manufacturing Company " was incorporated at Ozi by the capi- 
talists of Tokio ; and the new mill with 200 looms began opera- 
tion in August, 1887. 

This has been followed by another corporation at Osaka 
which operated 330 looms and intends to add 400 more, from its 
success. 

To illustrate the progress made in manufacturing of cotton 
the following table shows the names of each concern with the 
number of looms : 

No. of Looms. 
700 
560 
200 
414 

303 
246 

423 

253 
506 

Total, 3,605 

It is a notable fact that the most of the industries of Japan 
were developed by the special encouragement and protection 
of the government, however, the manufacturing of cotton goods 
began to develop through the continuous efforts of individuals. 

Consequently, during the last decade, most of the mills which 
started weaving met many difficulties, simply on account of the 
want of experience and skilful employees. 

It was in 1897 that most of the mills succeeded in making the 
fabrics and in meeting the market demand profitably. In 1899, 



Corporation. 




Osaka Cotton Mills, 


Miye " 




VVakayama " 




Onagi '* 




Kioto Flannel 




Okayama 




Tenma 




Nippon 




Kanakin 
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the annual dividends of weaving mills reached 20 to 30 per 
cent, yearly which attracted the attention of the yarn mills. 

In 1900, many mill owners who were suffering from over- 
production, encouraged by the bright prospect of the cotton 
weaving business, came over to this country to buy new looms, 
and ordered over 1,300 looms from the Draper Company and 
two or three others. 

Later the other cotton corporations intend to increase the 
number of their looms ; if they complete their plans our weaving 
capacity will be 7,5CX) looms. 

When the manufacturing of cotton by machinery was started 
in Japan it was believed that they could not profitably make the 
goods, even the lower grades, and the limit of ability of the 
Japanese mill owners would be found in the production of the 
coarser yarns. 

At the present time, however, Japanese mills are compelled 
to make cotton goods on account of over-production of yarn. 

The cotton goods made in my country are mostly consumed 
in the domestic market and those sent to China are of compar- 
atively small value ; but it is safe to say that the export to 
China, Korea and other Oriental countries is increasing every 
year, which in 1900 amounted to $2,861,834 including hand- 
made products. 

The following statement shows the exact situation of export 
trade of sheeting and drill which constitutes the principal cotton 
goods for export. 



Date. Sheeting. 


Drill. 




Total. 


1900 $877,206 


^238,957 


$1 


[,116,163 


1899 334,537 


206,593 




541,129 


1898 193,113 


117,363 




310,476 


1897 i73>oj8 


25,425 




19M43 


1896 91*057 


12,434 




103,490 


Increase during 5 years, §786,049 


$226,523 


$1 


,012,673 


Percentage of increase since 1896, 89.62% 


94.80% 




90-73% 



Beside, we export blankets, towels, etc. 
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Finally I ask you to give your attention to the importation of 
English made yarn and goods into Japan. 

The following table shows precisely the amount of yarn and 
goods imported since 1897. 



Date. 




Import of yarn. 


Import of goods. 


1899 




12,658,967 


$4i523i7M 


1898 




4,453,180 


5,486,927 


1897 




4,940,748 


4,831,820 


Decrease during 3 years, 


$2,281,781 


$308,106 


Percentage of decrease during 


3 years, 


46.18% 


6.40% 



From the above table it is readily seen that the importation 
of yarns is decreasing rapidly but that of goods does not practi- 
cally decrease. Although there was a decrease in 1899, it was 
an effect of over-importation in 1898. 

From the general view of the history of our cotton industry, 
it is sufficient to say that the Japanese cotton industry has so 
far improved remarkably and that our mill owners are devoting 
themselves to making a finer yarn and a higher grade of goods 
for domestic purposes just as Bombay manufacturers are under- 
taking. But I assure you that it will be a long time before they 
are able to manufacture satisfactorily exclusively for Japan. 

PRESENT. 

(a) DISTRIBUTION OF THE COTTON MILLS IN JAPAN. 

The Japanese cotton mills which sprang up under the pro- 
tection and encouragement of the government, were, in conse- 
quence, located quite near the cotton fields. When they 
started the mills they consumed chiefly domestic cotton with a 
little of Chinese, as there was no navigation to bring Bombay 
and American cotton, and as they had no experience in making 
fine yarns. At the present time, however, they import raw 
material from China, India, Egypt and the United States, and 
the domestic cotton has practically no use in the mills which 
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are operated by power. It is only spun, by primitive methods, 
by farmers. 

When cotton mills started in Japan, Osaka, the largest 
industrial and commercial centre of Japan, had an advantage in 
the matter of raw material, labor and transportation, so that it 
occupied the position as the centre of the cotton industry, 
having about one-third the number of spindles in the whole 
country. 

The following statistics show the exact distribution of the 
mills : 

No. of Looms. 

2,629 

246 

204 

560 



Name of Perfectures. 


No. of Mills. 


No. of Spindles 


Osaka, 


20 


463,136 


Okayama, 


8 


116,152 


Hiogo, 


6 


149.269 


Miye, 


5 


90,004 


Aichi, 


5 


114,060 


Kioto, 


5 


40,236 


Fukuoka, 


4 


57,000 


Hiroshima, 


4 


42,952 


Yehime, 


4 


28,196 


Tokio, 


3 


64,732 


Yamanashi, 


3 


33,720 


Wakayama, 


3 


27,476 


Nara, 


2 


3^872 


Shizuoka, 


2 


3,704 


Kumamoto, 




10,368 


Oita, 




10,368 


Toyama, 




10,192 


Kagawa, 




10,000 


Tokushima, 




5>376 


Tochigi, 




5,048 


Saitama, 




4,900 


Miyagi, 


82 


2,228 


Total, 


1,320,989 



400 



200 



4,239 



Beside these we have twelve twisting factories which will have 
86,980 spindles when their plans arc complete. If we add these 
spindles, the total number of the Japanese spindles is 1,407,968. 
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{b) SITUATION OF THE JAPANESE COTTON INDUSTRY IN 

THE WORLD. 

The growth of the cotton industry in Japan during the past 
20 years has been so rapid that it has frightened the mill oper- 
atives of the whole world ; but when we compare the number 
of Japanese spindles with the total number of the world, we 
have less than one and three-tenths per cent. 

In a table of the spindles of all countries, Japan ranked 
twelfth in 1899. 



United Kingdom, 

The North of the U. S., 

Germany, 

Russia, 

France, 

India, 

South of the U. S., 

Austria and Hungary, 

Spain, 

Switzerland, 

Italy, 

Japan, 

Poland, 

Belgium, 

China, 

Canada, 

Mexico, 

Sweden, 

Holand, 

Portugal, 

Norway, 

Greek, 

Total, 



45,400,000 

14,150,000 

7,884,000 

6,000,000 

5,300,000 

5,002,473 

3,950,000 

3,140,000 

2,615,000 

1,972,000 

1,886,000 

1,250,000 

965,000 

900,000 

560,048 

500,000 

448,156 

360,000 

350,000 

230,000 

118,000 

70,000 

103,050,677 



As the preceeding table shows, Japan holds a position next 
to Italy and operates less spindles than Switzerland, the smallest 
country of Europe and if I compare Japan with the United 
States in 1900, our total number of spindles is 6.27 per 
cent, of the aggregate of all in the United States. 
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The following table shows percentap^es of the Japanese spin- 
dles compared with those of large cotton towns in the North. 

Japan occupies in cotton spindles : 

6.27 per cent, of all in the United States. 



7.88 
30.70 

43-42 
84.36 
96.47 

132.26 
198.39 
224.14 
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ii 



Northern States. 
Southern States. 
Fall River. 
Providence. 
New Bedford. 
Ix)well. 
Lawrence. 
Manchester, N. H. 



From the preceeding table you will learn that Japan has about 
the same number of spindles as New Bedford, Mass. 

As regards weaving machinery we have nothing to say, as we 
have only 3,600 looms in all, which are less than those of one 
mill in this country. 

Although our mill owners intend to increase 7,500 looms in 
a few years it would be less than that of Lewiston, Me., one of 
the smallest cotton mill cities in New England. 

Whether the ratio of growth of the past twenty years can 
long be maintained is a great question which commands my 
attention in the last part of this paper. 

• 

{c) THE PRODUCTIVE CAPACITY AND HOME DEMAND. 

The following tables prepared by our government exhibit the 
productive capacity of the cotton mills of Japan since 1894. It 
should be borne in mind that these returns contain the products 
of the private firms operated on a small scale. 

(i^ Capital Stock and Number of Spindles in Operation. 



Date. 


Capital stocks. 


Average Number of Spindles in 
Operation. 


1894 
1895 
1896 

1897 
1898 


$6,654,015 
8,196,029 

".430.35s 
18,207,364 

21,171,040 


476,123 

5 » 8,736 

692,384 

768,328 

1,027,817 
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The figures given under " capital stock " represent merely 
capital stock and do not include all of the capital stock devoted 
to production in the various forms. The average number of 
spindles in operation is larger than the number of spindles I 
have cited in the history. This is because I included the num- 
ber of spindles in the private firms on a small scale in the latter 
figure. 

(2) Days in Operation and Average Working Hours. 



Date. 


Averas^ Days in Opention. 


Avermge Working Hours. 


1894 
1895 
1896 

1897 
1898 


277 

297 

294 
284 

293 


22 
22 
22 

20 



It will be noted that Japanese mills generally run 22 hours 
each day, but as there are 24 small private mills which run 14 
hours, the average working hours of the total establishments 
was decreased to 20 hours. 

(3) Labor and Its Compensation. 



Date. 


Average Number of Persons Employed. 


Average Dally Wages. 




Female. 


Male. 


Female. 


Male. 


1894 
1895 
1896 

1897 
1898 


26,923 

31. MO 
36,087 

3S»o59 
50,620 


8.229 
9.650 

"•394 

9.933 
16,183 


4.5 cts. 
5.0 " 
6.0 " 
6.8 « 

7.5 " 


8.6 cts. 
9.0 " 

9.9 " 
II.5 " 

12.4 " 



From the above table it is readily seen that the vast propor- 
tion of the Japanese mill operatives are female. It is also noted 
that the figures of wages were stated in American cents for easier 
comparison. 
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(4) Coal. 



Date. 


Consumption of Coal. 


1894 
1895 
1896 

1897 
1898 


131*301 tons. 
156.616 " 
192,387 " 
241,791 " 
370,056 «• 



It will be remembered that the Japanese mills run day and 
night, so that you will realize the amount of the consumption of 
coal. It will be also noted that the average consumption of coal 
per hour for one horse power is about three pounds and a half. 

(5) The Production. 



Date. 



1894 
1895 

1896 

1897 

1898 



Amount of Yarn 

Manufactured 

per annum. 



121,833,400 1I)S. 

'53.641,758 
171,545,708 

21 7,784.333 
268,026,99 1 



ft 



« 



(« 



Amount of Waste 
Yam. 



15,136,108 lbs 
20,194,675 
24,299,583 
30,887,583 

41, 505*725 



(f 



(i 



(f 



{( 



Amount of 
Waste Cotton. 



I*59I»8o8 lbs. 
2,098,992 
2,734,658 
9,809,158 

4,653409 



(f 



ft 
ft 



(f 



Cotton Used 
per annum. 



ISI»36l,lo8 lbs 

181427,883 

206,696,817 

267,235*358 
354,538,800 



ft 



ft 



ft 



ft 



As regards the number of yarn and grade of cotton goods, I 
have no official statistics. Consequently I will cite here the 
reports of the Cotton Spinners' Association of Japan, showing 
the products during May, 1901, compared with that of 1900. 
It should be borne in mind that these returns do not show the 
exact capacity, as the Japanese mills were suffering from the 
Chinese trouble. 

(A) NuMBKR OF Yarn. 





May, IWl. 


May, 1900. 


Increase (-|-) 
or Decrease (— ). 


Average Number f Ring 
of Yarn, \ Mule 


20 

41 


20.5 
22.5 


, 5- 
+'5-5 
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(B) Number of Yarn and Its Production in May, 1901, 

Compared with April. 



No. of Yarn. 


Production in May, 1901. 


Production in April, 1901 


Increase (-|-) or 


m V ^^ W ^k^ ^ ^B V^ w M w 


(Bales) 


(Bales) 


Decrease (— ) 


Under 10 


5230 


590.0 


— 6yjo 


20 


1,705-5 


1,976.5 


— 271.0 


II 


618.0 


851.5 


— 233.5 


12 


1,887.0 


3.257.5 


—1,370.5 


«3 


834.5 


1,216.0 


— 382.5 


<4 


2,740.0 


3,383.0 


— 643.0 


15 


M95-5 


1,499.5 


— 4.0 


16 


24,367.5 


18,685.5 


+5,682/> 


«7 


. 9-5 


28.0 


— 18.5 


18 


642.5 


917.5 


t 84.5 


20 


596.5 


512.0 


22 


94.5 


80.5 


+ 24.0 


24 


39-0 


19.0 


+ 20.0 


30 


— 


6.0 


— 6.0 


38 


14.5 


— 


+ H'S 


40 


— 


2.5 


— 2.5 


Left 








Under 10 


62.0 


220 


+ 40.0 


10 


335-5 


4.0 


+ 31.5 


12 


II 8.0 


2450 


— 127.0 


13 


213.0 


202.5 


+ 10.5 


14 


234.0 


32.0 


-|- 202.0 


>5 


274.5 


140.0 


+ 134.5 


16 


424.0 


443.5 


— 19.S 


18 


195.0 


305.5 


— 1 10.5 


20 


13,504.0 


1 3," 59.0 


+ 346.0 


21 


— 


16.0 


— 16.0 


22 


94.0 


37.5 


t 56.5 


24 


II 0.5 


94.5 


+ 16.0 


28 


245.0 


^11'^ 


— 172.5 


30 


459.5 


488.0 


— 28.5 


32 


926.0 


9>3.o 


+ 13.0 


36 


20.0 


9.0 


+ II.O 


38 


2.5 


5.5 


+ 170 


40 


106.0 


39.0 


+ 67.0 


42 


190.0 


«93.5 


— 3.5 


80 


— 


1.0 


— 1.0 


Twist 16 


1 1 2.0 




+ 1 12.0 


20 


227.0 


232.0 


T 5.0 


32 


711.0 


296.5 


+ 4>4.5 


42 


>»529.5 


1,669.0 


— 139.5 


60 


246.0 


274.5 


T 28.5 


80 


546.0 


519.0 


+ 27.0 


Extra 


47-5 


23.0 


+ 24.5 




307.5 


177.0 


+ 130.5 


Total, 


56,807.5 


52,984.0 


+3,544.5 




(C) The Cotton Goods Made i\* May, 1901. 

























Operation. 








Osaka, 




Drill and Sheeting, 




ds. 46,50 


Kanakin, 


464 


Seeeling, 


507.009 


40.36 


Tenma, 


371 


Drill ami SheelLng, etc. 


219,498 


11.79 


Nippon, 




ditto, 


378,831 




Okiyania, 


I4S 




Jii,6i6 


46.53 




560 


IJnll and SheelLng, 


630,170 




Onafiigawtt. 


279 


Drill and SiieelinR. etc., 


247,060 


32.10 


Wakayania, 




Drill and Fancy Hannel. 


240,649 


■4'-99 


Tolal, 


3.273 




3.564,063 y 


ds. 39-17 



By reference to the preceding presentations it will be seen 
that the product of cotton yarn and goods in Japanese mills is 
insignificant. If I compare the product of the Japanese mills 
with that of the United States it is like " a candle to a comet". 
It was, however, too much progress in Japan, because the ex- 
pansion of the cotton industry was much faster than the home 
demand. 
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At the present time about 800,000 spindles can readily supply 
all the yarn needed for home consumption, and the one-third of 
the spindles must find foreign markets. Since Japanese manu- 
facturers met over-production, they are using every effort to 
find an outlet for their surplus products. Consequently the 
exports of cotton yarn have shown a rapid development in the 
last ten years, as follows : 



The Amount of Export of the Cotton Yarn of Japan. 



T>atr. 


The Amount. 


The Value. 


1 891 


43,075 lbs. 


$ 3.937.00 


1892 


43.563 " 


3,860.00 


1893 


420,271 " 


29,588.00 


1894 


4,706,694 " 


477,765.00 


1895 


4,698,748 " 


517,240.00 


1896 


17,256,368 " 


2,014,713.00 


1897 


55»9o6,5i7 " 


6,745.099-00 


1898 


91,548,905 " 


10,058,293.00 


1899 


136,149,866 " 


14,260,719.00 


1900 


83,284,148 " 


10,294,632.00 


1 90 1 (to April) 


20,342,616 " 





(//) CHINA AS AN INTERNATIONAL MARKET. 

Since the Chino-Japanese War, the attention of all civilized 
nations has centered upon *' commercial China " and especially 
in cotton manufacturing countries a great deal has been said 
and written about the value of North China as well as *' China 
Proper," but I find sometimes mistakes about Oriental conditions. 
I will, therefore, try to set clearly before your minds the actual 
conditions in China and the leading facts with regard to a pos- 
sibility of development. 



(i) Present Demand for Cotton Goods in China. 
If we look over the list of China's imports we will find that 
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the principal cotton manufacturing countries imported cotton 
goods in the following proportion : 

(i) India (yarn), I2 2,000,000 

(3) Great Britain (yam and goods), 20,000,000 

(3) Japan (yarn), 12,000,000 

(4) The United States (heavy goods), 10,000,000 

(5) France (goods), 2,000,000 

(6) Russia " 2,000,000 

(7) Belgium " 800,000 

(8) Germany " 600,000 

(9) Netherlands " 250,000 

(10) Italy " 50,000 

(11) Austria- Hungary (goods), 5>ooo 

^69,705,000 

It is impracticable to state accurately the proportion of the 
above amounts in number of bales of raw cotton. I will, how- 
ever, try to estimate the amount of raw cotton which was con- 
sumed to make those goods, with a view to showing you the 
consuming power. 

Bales. 
India, 400,000 

Japan, 200,000 

r^ngland, 200,000 

The United Slates, 100,000 

Other countries, 30,000 

930,000 

This would make the total of cotton goods imported into China 
about one million bales. Besides this, we must consider the 
production of cotton in China to decide the true demand of the 
Chinese market. 

Since China began to make extensive use of cotton fibre, 
many centuries ago, the growth of cotton has reached immense 
proportions in the valley of the Yang-tze-Kiang, where the soil 
is very fertile. Although there are no official statistics of the 
cotton crops in that country, the closest estimate is 1,300,000 




Figure 2. — Main Factories of the Miye Cotton Mills at Yokkaichi. 



Figure 3. — The Tua Branch of the Miye Cotton Mills. 




Figure 4. — The Aichi Branch of the Miye Cotton Mills. 
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Figure 5.— The Aichi Branch of the Miye Cotton Mil 




Figure 6,— View of the Hirano Cotton Mills. 




Figure 7. — Speeder Room, Hirano Cotton Mills. 




Figure 8.-- Shipping Room. Hirano Cotton Mills. 
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bales of 500 pounds net, consumed in that country, exporting 
only ten per cent, to other countries. If we add this crop to 
the total amount of import, there are about two millions and a 
quarter bales consumed in the Chinese Empire. 

Supposing China to have a population of 400,000,000, a con- 
servative estimate, the present demand for cotton goods does 
not exceed three pounds per head. According to the ** Cyclo- 
poedia of India " the United States has the highest consuming 
power in the line of cotton goods and India comes next, con- 
suming ten pounds per capita; but the best informed believe 
that this is over estimated in the case of India. According to 
the most reliable estimate they do not consume over four pounds 
per head. 

What is the consumption of Japan? Japan produces about 
100,000 bales of 500 pounds yearly and imports about 700,000 
bales but they do not consume all in the domestic market. 
Because after we have manufactured it we export it to other 
countries to such an extent that the demand of our people does 
not exceed five pounds per capita. 

The American manufacturers who never visit our shore im- 
agine that all Oriental people are clothed with cotton exclusively 
and that the Oriental has the highest consuming power of cotton 
goods in the world, so that some people seem perfectly amazed 
when told that China's requirement for cotton is not so large as 
American manufacturers have supposed, but such is undoubt- 
edly the case. 

While I was in the South one of the mill owners told me that 
in the United States where people are chiefly clothed in wool, 
the consumption of cotton is estimated at over ten pounds per 
head, and consequently Oriental people must consume more 
per head. According to my humble judgment, the American 
people are clothed with cotton. lispecially in the last few years 
the consumption of cotton in the woolen mills is increasing to a 
considerable extent. I have, therefore, confidence that the vast 
majority of the American people are clothed with cotton and 
not with wool. 
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In China there are four regular classes, the mandarins and 
literary, the agriculturists, the mechanics, and the merchants. 
True, all mandarins and a vast proportion of the wealthy peo- 
ple of other classes wear silk, but at the same time there are 
many poor people who wear fabrics made from hemp. Another 
reason why the Chinese consume less cotton is the uncivilized 
state of that race. 

As you know, the Chinese is the dirtiest race in the world. 
Although they monopolize the laundry business of the world 
they do not wash their own clothes. Is it not strange to say 
that there is no professional laundry in China except in the sea 
ports where foreigners live, and all dirty clothes are washed by 
women at home occasionally, when they get dirty, but it is not 
the custom to wash regularly once a week as in Western coun- 
tries. Furthermore, in the Chinese Empire they do not use 
soda and soap which contains lye, to economize the time to 
whiten, but which damage the fibre of the fabrics to a consider- 
able extent. It is sufficient to say, therefore, that the Chinese 
people consume one suit to three or four of Western people. 
These are the reasons why Chinamen consume less cotton goods 
than has been supposed. 

(2) The Future Demand for Cotton Goods in China. 

What is the possibility of development and what kind of 
goods does she need in the future? 

It is a universally known fact that the Chinese Empire has 
the largest population in the world, and that if this country 
could be thoroughly opened up b)' railroads, which are the most 
pressing need of the Empire, her demand for cotton goods would 
undoubtedly be increased to a considerable extent. I venture, 
however, to predict that China's demand will not exceed four 
pounds per head in the next ten years. In other words, China's 
requirement for cotton goods will be under 3,000,000 bales, 
about one-fifth of the total consumption of the world, if the 
-whole field is thoroughly opened. If 1 deduct the Chinese 
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crop from this amount, the net demand in the line of cotton 
goods in China will be one million and three-quarters bales of 
500 pounds net. 

It is, however, believed by the best informed that the con- 
struction of railroads would take a long time in that country. 
Although there are many lines that might be constructed by the 
Powers in their respective ** spheres of influence ", the vast 
majority of Chinamen do not see the utility of railroads as a 
commercial agency and always oppose them from superstition. 
We must, therefore, recognize that the Chinese demand will 
increase comparatively slowly. 

I have heard from prominent manufacturers that the progress 
of the cotton industry of the world is far faster than the progress 
of the world's demand, and that if the number of spindles of the 
world increases in the same ratio as in the last ten years, all 
cotton manufacturing nations will surely suffer from the over- 
production and serious competition is predicted between nation 
and nation and between section and section. I hope this is but 
a dream of thinkers. 

(3) Grade of Cotton Goods Consumed in China. 

From the list of imports in China I would say that cotton 
yarn ranks first, heavy goods second, and the lighter goods 
third. 

The cotton yarns are chiefly imported from India and Japan 
and the heavy goods trade is a monopoly of the United States 
and lighter goods come from Manchester. In other words, 
cotton yarn is made by Asiatic mills, and heavy goods are a 
production of America and the finer yarn and lighter goods are 
made in Europe. 

To decide the future field as well as the grade of cotton goods 

imported from other countries, we must consider the following 

subjects : 

(a) Population. 

Manchuria, as compared with the other provinces, is thinly 
populated, having only 7,500,000 inhabitants and its density is 
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about twenty per square mile against an average of 3CX) per 
square mile in the eighteen provinces of "China Proper". If I 
apply the three pounds rate, the demand of Manchester for 
cotton goods docs not exceed 50,000 bales of 500 pounds net. 
It is, therefore, important to note that the greatest field for 
cotton goods in China lies in the South as well as in the 
Yang-tze-Kiang, which is commonly regarded as the "Sphere 
of Influence " of Great Britain. 

(b) Standard of Living. 

All travellers who have been in both sections of China agree 
that China is divided into three parts in the point of living. 

(i) Mangoria, where the people live in the poorest condition, 
atttending herds of cattle, moving from place to place, mostly 
wearing fur. 

(2) Manchuria, where the people live by agriculture, in 
moderate circumstances and want heavy goods which arc chiefly 
supplied by the Southern mills of the United States. 

(^) The Middle and South where the people live according 
to the highest standard of li\'ing in the Celestial Empire, and 
require finer yarn and lighter |^^)ods which are supplied by 
Manchester (F.nL^^land ) mills. 

From the ab^ne fact^ it will be noted that "China Proper" 
has a hii^licr and i^rcatcr consumini:^ power than the North. 

(i) Climate. 

Manchuria, as ^\•cll as the Nc^rtlicrn provinces, has very severe 
winters, and L\'cn a< early as Xcn'cmbcr the Pei-Ho is blocked 
witii ice which remain^ till h\'bri!ar\'. Consequently heavy 
goods are cliietl\' con^iinieel in the X<)rth. On the contrary, the 
Southern prox'incrs iia\c a \cr\' warm climate. The average 
temperature of Shani^hai the "New \'ork of China" is the same 
as tiuit of Sa\'annah. Ga.. which i< estimated at 66 degrees. 

I am, therefore, inclined t«) believe that all cotton manufactur- 
incr nations will de\'ote themselves to securing; the market in 
"China Proper." lCspecialI\' the United States will try to 
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expand her market to that section with the most strenuous 
efforts because she is now suffering from the rapid growing pro- 
ductive power in the domestic market. 

According to my humble opinion, these are two important 
features which decide the trade expansion of the Great Republic 

in the China market. 

Hand-Made. 

In the great Yang-tzc-Kiang valley there are large plantations 
of cotton and all the crop has been manufactured for many 
centuries by the country women at wages cheap beyond com- 
prehension and they also consume most of the foreign yarn in 
that section. True that low class Chinamen, like other Orientals, 
favor hand-made, on account of durabilitv. 

It will be well, therefore, to understand that when you expand 

your trade to that section, the competition between factory-made 

and hand-made will undoubtedly arise in that section. Although 

factory-made would excel hand-made in the long run, there will 

be severe competition between them at least during the first ten 

years. ^ 

English-made. 

The chief market for American cotton ^oods in China is 
North China, where heavy fabrics are in great demand from the 
climatic condition, but if you want to expand your market you 
must invade the great Yang-tzc-kiang valley where the English- 
made practically control. 

It will be well, therefore, to forecast that in the near future 
you will have severe competition with England in the middle as 
well as in the south of the Celestial Empire. 

I am told by the best judges of oriental trade that the prices 
of the American lighter goods, so far, are higher than the Eng- 
lish-made, and the United States can never be a successful rival 
of Great Britain in Southern China, except your manufacturers 
form combinations to save the cost of production or get sub- 
stantial subsidy of the government. 

We, Oriental peoples, are all attention upon the future contest 
between the United States and Great Britain in " China Proper." 
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(4) Manchurian Problem, 

The Manchurian problem still remains a question of absorb- 
ing interest to all commercial powers even after Russia has 
given up her Oriental programme for the administration of that 
vast and fertile province. Of course Russia cannot be expected 
to abandon her ambitious programmes forever just on account 
of that timely intervention of the Powers, in other words the tact 
and astuteness that characterize her diplomacy may one day 
bring the matter to a conclusive issue. What attitude should 
all cotton manufacturing nations take on this important question? 

Suppose the Northern power declare her sovereignty over 
Manchuria ; all foreign goods are excluded from that province 
by the high tariff wall. 

Although there are very favorable guarantees of the so-called 
" Open Door," in the diplomatic circle, it is conceded by all 
Orientals who are familiar with the traditional policy of the 
Northern Empire that the guarantees are only temporary, and 
the free port of Dalny is but a pretention that she may grasp 
Manchuria and also, that after Russia accomplished her seizure 
of the vast territory of North China, she will build her high tariff 
wall at Manchuria just as she excluded foreign goods from 
Siberia at the beginning of this year. 

If such unfortunate events occur, all cotton manufacturing 
countries must suffer to a more, or less degree. Especially the 
Southern mills of this country, which practically depend upon 
the market of Manchuria will be compelled to find another out- 
let in " China Proper" or South America, where comparatively 
higher grades of cotton goods are in demand. 

I venture, therefore, to say that the pressing need of the great 
commercial powers is to prevent the partition of China with 
active cooperation, and to protect the commercial interests of 
all nations in Manchuria as well as in *' China Proper". 

I know the history of the territorial expansion of Russia in 
one unbroken growth, ever since the time of Peter the Great. I 
do not, however, agree with the majority of our people who regard 
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Russia as the National enemy, but I also recognize the necessity 
for the protection in Manchuria of her peoples' property and for 
the maintenance of her railroads, which I regard as a commer- 
cial agency to the world's commercial progress. On the contrary 
I radically oppose any scheme to absorb Manchuria and to 
destroy the common interests of all commercial powers. Be- 
cause if Russia permanently occupies Manchuria the dismember- 
ment of the Celestial Empire is unavoidable. 

In short, the pressing need of all cotton manufacturing nations 
is to prevent the partition of China and to open Manchuria to 
the world's commerce by the joint efforts of the Powers. 



Table Showing Consuming Power of China. 



Population. 


5 lbs. rate. 


4 lbs. rate. 


3 lbs. rate. 


2 lbs. rate. 


500,000,000 
450,000,000 


5,000,000 Bis. 
4,500,000 " 

4,ooo,coo " 


4,000,000 Bis. 
3,600,000 " 

3,200,000 " 


3,000,000 Bis. 
2,700,000 ** 


2,000,000 Bis. 
1,800,000 " 


400,000,000 


2,400,000 " 

2,100,000 " 

1,800,000 *• 
1,500,000 " 
1,200,000 " 


1,600,000 ." 


350,000,000 


3,500,000 " 


2,8oo,coo •* 

2,400,000 " 
2,000,000 " 
1,600,000 *' 


1 ,400,000 " 


300,000,000 
250,000,000 
200,000,000 


3,000,000 " 
2,500,000 " 
2,000,000 *' 


1,200,000 " 

1 ,000,000 " 

800,000 «* 



(e) THE COMPETITION WITH THE BOMBAY COTTON YARN 

IN CHINA. 

It might be said that Japan had severe competition with 
Bombay in the Oriental market during the last few years, and it 
is a fact that a part of the trade of Bombay yarn is taken away 
by the Japanese competition. 

The following tables which are made by Mr. O. Shoji, the sec- 
retary of the Cotton Spinners' Association of Japan, shows clearly 
the details of the products of Bombay mills in 1898, and the 
prices of yarn and raw cotton since 1874. 
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Number of Yarn. 


Amount. 


Percentage. 


Under lo Counts, 

II to 24 

25 to 32 

33 up, 


85»954.892 lbs. 
222,507,856 " 

14,181,768 " 
2,004,668 " 


26 
69 

4 

1 


Total, 


324,649,184 " 


100 



Prices of Yarn and Raw Cutton in Bombay from 1874 to 1900. 



Date. 


Percenlajje of Price 


Broach Cotton. 


Difference. 




of No.lM) Yarn. 






1874 


100 


100 





1879 


73 


89 


16 


1883 


73 


92 


19 


1889 


78 


103 


25 


1894 


71 


96 


25 


1900 


69 


100 


35 



It should be borne in mind that the product of the cotton mills 
in the interior of India is consumed in domestic markets and 
that of Bombay, which is shown in the preceding table is prin- 
cipally made for export to the Oriental coimtries. 

You will also learn that the prices of yarn are almost con- 
stantly going down in spite of the price of cotton which kept 
the same during the last quarter of a ccntur)'. 

As regards the quality of yarn, the best informed believe that 
the Japanese yarn is superior to that of Bombay in the following 
points : 

(a) Japanese yarn has whiter color and more lustre which 
is most favorable in the Chinese market. On the contrary, 
Bombay yarn has a brownish color and less lustre. 

(I?) Japanese yarn is naturally twisted ; but that of Bombay 
is a left twist which is not only inconvenient to the weaving but 
lessens the durability of the products. 

(c) Japanese yarn has more elasticity and strcngtii ; conse- 
quently the hand weaver can make an even quality of goods. 

(d) Japanese yarn is heavier than that of Bombay. 
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It would be folly, however, to attempt to conceal the merit in 
the Bombay yarn which is remarkable for the even twist through- 
out the whole length which prevents wrinkling. 

It is also a universally known fact that the defect of the 
Japanese yarn is the unequality of color which is due to the 
ratio of mixing. 

As regards the prices of Japanese yarn, our products are 
comparatively higher, as we consume more American cotton 
than Bombay. This is the reason why Japanese yarn under 
No. lO cannot compete with Bombay in the North China 
market. 

In short, Japanese yarn has, so far, successfully competed 
with Bombay yarn and has displaced it to a great extent in 
Japan as well as in China; but it is too early to predict that 
Japan will beat Bombay entirely, because Bombay manufac- 
turers are tightening their belt and sharpening their weapons. 

(f) THE PROUT AND THE DIVIDENDS OF THE 

JAPANESE MILLS. 

Since the Chino-Japanese war, our country has made gigantic 
strides in the line of commerce and industry. She used every 
yen of capital for the various enterprises, which caused a strin- 
gency in the money market. A great deal is said and written 
about the introduction of foreign capital to my country and is 
now gradually beginning to assume a practical form. 

A scheme for obttiining gold dust in Hokkaido was started by 
some foreigners who arc willing to get foreign money invested 
in connection with the undertaking. 

The American Tobacco Company established a very large 
factory in Kioto for the purpose of making cigarettes to supply 
all Oriental people. Mr. MURAI who is called the "Tobacco 
King of Japan" is a partner of that factory and invested 
$2,500,000 which is supposed to be half of the total capital. 

The Standard Oil Company invested capital for obtaining oil in 
Neigata through the joint effort of the leading Japanese business 
men. 



158 



In the line of the cotton industry a Frenchman who is en- 
gaged in some business in Siberia proposed to a director of the 
muslin factory at Osaka, last year, to establish a calico and 
cotton velvet factory in Japan, with a capital of two and a half 
or three million. 

There are about 2,437 banking institutions in Japan at present 
with a total capital of about $261,750,379 but they are not 
enough to finance our entire industries which developed just 
like mushrooms. 

It is true that Japanese cotton industry, is especially suffering 
from the scarcity of money, because they must pay high interest, 
over ten per cent, to the bank and they cannot issue bonds 
without a guarantee of nine per cent, at the present money 
market. 

The dividends of Japanese mills run from twenty to thirty per 
cent, under normal conditions. Lately, however, the oyer 
production cut off their profits to a considerable extent. 

The following statistics show the profits and dividends of the 
cotton mills in Japan : 





Second Half of ISW. 


First Half of 1899. 


Number of Companies, 


58 


65 


Net Profit, 


1,415,609 yen. 


1,496,188 yen. 


Reserve Fund, 


512,132 •• 


335»28i •' 


Dividends, 


1,632,724 " 


996,276 " 


Average Net Profit j)er compnny, 


4».639 " 


23,018 " 


Averaj^e Reserve Fund jK-rcomp'y 


8,830 " 


5.158 " 


Average Dividend j)er company, 


28,150 " 


15.327 " 


Average Dividend per company, 


9.2 1u 


4.9 % 



(l yen=='o dollar.) 

In this tabic the decrease of seven mills is owing to amalga- 
mation and less profits of the first half, due to tlic commercial 
depression. It would appear quite surprising to the American 
mill owners that Japanese mills yield dividends of five per cent, 
at the business depression, and with such dividends cannot hold 
the prices of stocks at par, but it is truh' the case in Japan, 
because the rate of interest is high. It may be truly said that 
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the finance of the Japanese mills is in a worse condition since 
the "Boxer" trouble, as they have no ready money; and on 
the other hand the money market is suffering from stringency 
and the rate of interest is getting higher and higher. If ** hard 
times " continue for a long while the stock price of the mills 
will go down to the bottom and will be a serious menace to 
the mill owners. 

Lately some of the mills in Japan have arranged with cotton 
importers to get raw cotton on credit under the special contracts 
which is not favorable to the mills. It was only a relief to the 
mills who have no ready money. 

In the following table is shown the stock price quotations in 
August, 1901, together with the amount of capital stock and 
the par value of the principal cotton mills. 



Name of 






Par Value 


Stock Price 


Place. 


Names of Companies. 


CapiUl Stock. 


of Stocks. 


QuotatioiK 


Tokyo, 


Kanegafuchi Cotton Mills, 


3,400,000 yen. 


50 


35-20 


Osaka, 


Osaka " 


1,200,000 '* 


50 


18.00 




Kanakin " " 


1,000,000 " 


25 


16.00 




Hirano " " 


500,000 " 


25 


25.00 




Settsu " " 


750,000 " 


25 


41.00 




Senshu ** " 


500,000 " 


25 


9.00 




Fukushima " " 


400,000 " 


25 


8.50 




Meigi " " 


850,000 " 


25 


13.20 




Kishiwata *' " 


400,000 " 


25 


29.50 




Nippon •* " 


1,000,000 " 


22.50 


25.50 


Kobe, 


Amagasaki " " 


750,000 " 


25 


39.00 
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THE FUTURE. 

(a) IS THE PROSPERITY OF THE JAPANESE COTTON MILLS 
A BARRIER TO THAT OF THE UNITED STATES? 

I have often been told that the growth of Japanese cotton 
industry offers a real manace to the great American industry. 

It is, however, conceded by Japanese manufacturers, especially 
those who have visited this country, that they have no special 
advantages over those of the United States, and the prosperity 
of the Japanese mills is not a barrier to that of this country. 

Americans who never step on the ** Island Empire of the 
East " imagine that the wages of mill workers in Japan are very 
low and the hours of labor arc unusually long; which is a real 
ground to fear Japan as a sharp competitor in textile manufac- 
ture, and especially in cotton. 

It is true that the Japanese mill workers are satisfied with the 
average daily wages for men, of less than 15 cents, and for 
women about nine and a half; and all mills in Japan run day 
and night changing hands at noon and mid-night, and the vast 
majority of mill workers arc children who work 1 1 long hours 
with low wages. I am sure if a student of sociology came to 
my country to investigate tbc condition of child labor he could 
compose a mastcr-piocc better than Mrs. Browxing's *' Cry of 
the Children." 

But remember, gentlemen, low wages do not always insure 
cheap production. An example to teslif}' to this is one of the 
cotton mills in Osaka which emplo}'s 2,600 workers, children 
under 15 years constituting about 50 per cent., to operate only 
3,700 spindles. 

In this country three hundred persons can o[)crate the same 
number. 

For instance, the Massachusetts Cotton Mills at Lowell have 
122,000 spindles and 4,061 looms which are operated by 700 
males and i ,500 females. If Japanese mills had the same spindles 
and looms, they would employ about 12,000 workers. If I 
divide this number by two, considering the total number of day 
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and night hands, they employ about three times as many as the 
American mills. 

What a poor efficiency of labor it is ! Mr, Byron Brenan, 
an English commissioner who investigated the Japanese cotton 
industry in 1898, said in his report to the government: ** In 
Japan the production of each spindle is less than 20 per cent, as 
compared with that of England, and the quality of the products 
is also inferior, the amount of the waste being 20 per cent, 
larger than in English mills." 

In my humble judgment there is certainly truth in this state- 
ment. 

I have been through the cotton mill towns in the North as 
well as in the South of your country to investigate the textile 
industry. 

When I was informed of their wages I was surprised at the 
high rate ; but the labor cost when computed per spindle did 
not show so wide a disparity. 

Besides, the low wages of Japan is only temporary ; for the 
standard of living is getting higher and higher in my country 
and the wages are increasing. If you compare the wages at the 
end of 1897 with those in the spring of 1894 you can easily see 
that the wages of males has increased 45 per cent, and females 
83 per cent, during four years. 

I predict, therefore, that the time will surely come when 
Japan has no special advantages over the United States in the 
line of wages. 

In short, Japan has much less advantage in the matter of 
labor than has been supposed, and if you carefully study the 
efficiency of labor, it will convince you that the ** Yellow Peril " 
is only the imagination of Uncle Sam who never visits the 
Far East. 

When I was travelling in the South I heard that some South- 
ern manufacturers intend to try Chinese labor in the cotton 
mills. 

True that Chinese laborers are cheaper than Japanese, but 
they have less eflicicncy and want more overseers, as they are 
not born as factory workers. 
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Go to Shanghai and look at the operation of the mill over 
there. At least one overseer is needed to watch 20 mill 
workers, sitting on the bench with a whip to beat the idle ones. 

I feel confident in saying, therefore, that if Southerners try 
Chinese labor they will repeat the experience, of the ** Vesta 
Mills" at Charleston, which closed recently, on account of the 
inefficiency of Negro labor. 

{b) THE ADVANTAGES OF THE JAPANESE MILLS. 

What are the true advantages of the Japanese mills? Ac- 
cording to my humble judgment the advantages of the Japanese 
industry are in the free water, cheap and boundless fuel, mild 
climate, enterprising spirit and proximity to the Chinese market. 
Let me comment upon them, not boasting of our advantages in 
the least degree. 

( I ) Nearness to China, 

It is a fact that China with 300,000,000 people, by conserva- 
tive estimation, has the greatest consuming power in the world 
and Japan is conveniently situated to meet the market demand, 
just as the commercial situation of Great Britain to the Euro- 
pean continent. Japanese know Chinese customs and habits 
better than any other nations. They can master the Chinese 
language quicker than any other people. Besides this, they 
can get practically the cheapest freight. The following freight 
rates of cotton yarn show clearly the advantage of nearness : 

Freight Rates of the Coiton Yarn. 



V- • .• x«i T- • 1.. ^- ' t'^eight of One 

Navigation. Miles. , r reignt per 1 on. .,,. 

I Ton per Mile. 



Shanghai to Tentsin, 750 Yen 9.6C2=$4.83 

Kobe to Tentsin, 1,015 " 6.900= 3.45 



Sen 1.288 
.680 



(l yen=50 cents of gold dollar; I sen='._, cent of gold dollar.) 



As you know, Shanghai is the largest seaport of China and 
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practically all the cotton goods which enter China pass through 
that port, whence they go to the North and East by steamers. 
But Japanese mill owners have advantages to send their goods 
to North China directly, to secure cheaper freight. 

Another advantage of the nearness to market is a quick exe- 
cution of orders. For instance, to ship cotton goods from the 
Southern mills to China you must spend at least four weeks on 
account of long distance, but from Nagasaki to Shanghai we 
spend 30 to 40 hours only. It is true that business men desire 
quick execution of orders as the market prices always fluctuate, 
and Japan can fulfill their desire on account of the nearness. 
This is a great advantage Japanese manufacturers are enjoying. 

(2) Cheap Fuel, 

Japan has immense coal fields at a short distance from the 
centre of the cotton industry. The quality of the coal is not so 
good as American soft coal but its price is comparatively low. 
According to the latest report of the Cotton Spinners' Associa- 
tion of Japan, the prices of coal in the Japanese mills average 
$2.50 per ton in 1901, against $2.10 in 1900. I think this is 
cheaper than the price of coal in the South, where the mills are 
paying $2.50 to $3.50 per ton. The following table shows con- 
sumption of coal in the cotton mills in Japan compared with the 
total consumption : 



Date. 



Total Consumption. { Consumption in the Mills. 



1898 


I 


370,056 tons. 


1897 


4*058,233 tons. 


241,791 « 


1896 


3,044,688 " 


192,387 " 


1895 


2,667,952 ** 


156,616 " 


1894 


2,311,810 " 


131,301 « 



Although the consumption of coal in Japan has increased and 
the price, so far, also increased, it will be cheaper in the future, 
as the mines are applying the latest devices of mining and trans- 
portation. Beside this, if the coal fields in China are opened, 
the price of coal in Japan will go down on account of the com- 
petition. 
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(3) Water Power, 

Japan is a mountainous country and has numerous rapid 
rivers, which afford vast water power. At the present time a 
few mills are already operated by this admirable water power, 
which amounted to 1,621 horsepower in 1900. I am sure if 
they apply the latest system of the generators and the small 
motors in the mills, like the South, they have a great future for 
the development of electricity. 

(4) Intelligent and Willing Labor, 

Japan is densely populated and has plent)' of intelligent and 
willing laborers, which makes the most happy relations between 
laborers and mill owners ; especially the Japanese girl has re- 
markable cleverness and adaptability in the art of making fabrics, 
as she is trained bv hand wcavinji. 

Mr. Joseph M. Wade, the publisher of*' Fabric and Fibre", 
and one of the best friends of Japan, said in his magazine, 
'•Japan does not need our skill; they need our machinery and 
they will do the rest ". It seems to nic that is a fair judgment 
and I want to appl\' that compliment to Japanese laborers, who 
have wonderful facult}' of adaptabilitv. 

( 5 ) Mild Climate ajid Black Currcjit. 

Japan has a mild climate which reduces the cost of mill heat- 
ing and thev never need shut down on account of extremes of 
heat and cold. Ik'sidc this, the Bl.ick Current, which originates 
near Australia, runs aloni,^ the northeastern coast of Japan, im- 
parting^ moisture to the atmosphere, which i_;i\es the natural 
lustre to the \arn and the i^oods. The adwuitage at this point 
can compare |)roiKll\' with MtUiehe.^ter, ]^iii;land, and Xew Bed- 
ford in the United States. 

(6) ILiitcrprisifig Spirit. 

Japan, the so-called " Oriental \'ankec Nation ", has the enter- 
prising^ spirit to \enture into new business and to adc^pt the 
latest and best machinerw It is a universalU' known fact that 




Figure 9. — Quarters of the Superintendents and OvERseERS, 
HiRANO Cotton Mills, 




Figure 10. — Quarters of the Operatives, Hirano Cotton Mflls. 




FicuRE 11. — Overseers' Quarters. Hirano Cotton Mills. 




Figure 12. — Dispensary and Hospital of the Hirano Cotton Mills. 






Figure 13. — The School for the Operatives, Hirano Cotton Hills. 




Figure 14. — Interior of the School for the Operatives, 
Hirano Cotton Mills. 




Figure 15. — Learning to Sew at the School for the Operatives. 
HiRANO Cotton Mills, 




Figure 16. — Ik the Play-Ground. Organ and Violin, 
HiRANO Cotton Mills. 



169 

they have wonderful adaptability and lack originality. I do not 
know if that is the best judgment or not, because it is too early 
to predict the characteristic of the young native of Japan which 
came in contact with Western nations only 30 years ago. It is, 
however, true that the Japanese people are not conservative and 
stubborn and are adopting latest system in everything. 

(7) Protection and Encouragement of the Government, 

All Japanese industry is in the stage of infancy, so that they 
are enjoying the substantial subsidy of the government. To 
convey raw material from Bombay they can secure cheaper 
freight. Beside this, we have all kinds of conveniences and 
protection of the government, and all people recognize the ben- 
efit of the protection as the industries are young. 

(6*) THE DISADVANTAGES OF THE JAPANESE MILLS. 

It is a fact, however, that Japan has many disadvantages, 
which are great enough to offset their advantages. Let me 
frankly comment upon them to decide the economic future of 
Japan. 

( I ) Rate of Interest, 

What Japan really needs is capital. Indeed, at this moment 
Japanese mills are suffering from the scarcity of money to 
finance their business. A great deal is said and written about 
the introduction of foreign capital, but so far they do not suc- 
ceed, as the foreign capitalists are ignorant of the business con- 
dition of Japan and are afraid to invest their money. 

It is a fact that all Japanese mills borrow money from the 
banks, paying over ten per cent, interest per annum, even on 
the best security. Consequently it is a very hard task to the 
mills to give satisfactory dividends to the shareholders, who 
naturally demand profit over current rate of interest. In this 
country the mill can sell their stocks above par if they give a 
dividend of four to six per cent, yearly, but in Japan it must 
be at least ten per cent, to sell their stocks at par. 
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When cotton mills started in Japan they made remarkable 
profits and satisfied shareholders, as there was no sharp compe- 
tition, but the rapid expansion of the mills brought them to 
suffer over-production and they were obliged to procure an 
outlet for their surplus product under the serious competition 
in the domestic as well as in foreign markets, and the condition 
became such as to cause grave anxiety for the immediate future 
as the stock prices went down below par. This is because the 
rate of interest is too high. 

Beside this, they cannot equip mills with the latest devices on 
account of high rate of interest. I will tell you the reason why. 
Last year the leading Japanese mill owners came over to this 
country to buy up-to-date looms, so-called ** Northrop", made 
by the Draper Company. Most of them, however, gave up 
their desires, after careful study, simply because the prices of 
the new loom were unusually high. I talked with one of them 
regarding this loom. He said ** * The Northrop ' is the best labor- 
saving machine I have ever seen and the quality of production 
is better than that of the common loom, but the price is twice 
as much as the common." The question naturally arises whether 
the Northrop loom is more profitably operated in Japan where 
wages are low and rate of interest is high. So far as I have 
ascertained the majority of mill owners agree that they can 
equip their establishments more profitably with the common 
loom instead of the latest and best machinery. This is because 
our rate of interest is high. 

(2) Raiu Cotton. 

According to statistics made by our government the total 
production of cotton in Japan is as follows: 



Date. Total Production of Unginncd Cotton in Japan. 



1S92 
1894 

1895 
1896 

1897 



104,873,483 lbs. = 209,747 bales of 500 lbs. net. 

104,774,925 * " 209,550 

87,404,742 " ** 174.S09 

61,850,508 " " 123.701 

60,868,775 " •* 121,737 
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Japanese mills, however, consume mostly foreign cotton and 
the domestic cotton is of no use, as the staple is considerably 
short. 

The amount of consumption as well as grade of cotton is very 
clearly shown by the following table, prepared by the Cotton 
Spinners' Association of Japan^ 





ISO 


7. 


1898. 


1S99. 


^/%imf 7t«»tt 
















.No of Bales 


Per Cent 


No.of Bales 
367,402 


Per Cent. 


No.of Bales 


Per Cent. 


East Indian Cotton, 


323.362 


62.57 


56.98 


476,234 


63.71 


Chinese " 


90,170 


17-45 


54,550 


8.47 


33.792 


4.52 


American " 


86,324 


16.70 


202,285 


31.38 


220,597 


29.52 


Anam & Saigon " 


11,764 


2.27 


10,881 


1.68 


6,026 


.81 


Egyptian *' 


2,822 


•55 


5,S8i 


.95 


7,080 


•95 


Japanese, *• 


2,137 


.41 


849 


.16 


40 


.01 


Other Countries, ** 


234 


•05 
100. 


3.045 


.38 


3.593 


.48 


Total, 


516,813 


644,893 


100. 


747.362 


100. 



From the above table it is readily seen that Japanese mills con- 
sume more Indian cotton than any other. 

Although we have the protection of the government to import 
Bombay cotton, under the principle of the subsidy ships which 
enables the mill owners to get comparatively cheap freight, still, 
being far from Bombay, they must pay 12 rupees and 12 annas 
per ton from Bombay to Kobe. The following tables show exact 
details of the freights of Japan Mail Steamship Company and 
also the competition with Peninsular and Occident Steamship 
Company (see the appendix). 

As for American cotton, they usually pay about five dollars 
per bale of 500 pounds, which is a higher freight than any other 
country pays for American cotton. Although we have a great 
demand for American cotton in the future, as we are beginning 
to make finer yarn, the freight for that cotton is a great check. 
I am sure the disadvantage in the matter of raw material is about 
large enough to offset the principal advantage. 

I have, however, the information from Osaka that the Japanese 
Cotton Spinners' Association entrusted Mr. JiNTARO Inouye to 
conduct a trial planting of American upland cotton in Fukien. 
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He went to China last spring with two experts in farming who 
are to undertake the work under his directions. The places to 
be selected for the purpose are, Chuen-Chow, about 50 miles 
inland from Amoy. But there are different opinions about his 
success, as the Fukein is not the best part of China to raise cot- 
ton. They also believe that even if he got a good crop at first, 
the soil would not regenerate for the second year's crop. Even 
Japan has tried to raise American upland cotton, but has failed 
in spite of the fertility of the soil, which seems, therefore, not 
fitted for American cotton in the Orient. 

(3) Machinery and Supplies, 

Japan is also further away from the source whence machinery 
and supplies can be obtained. 

As you know, all Japanese mills are equipped with English 
machinery. But now you Americans are showing us the latest 
mechanical devices; hereafter our cotton mills should say 
" Good-by " to England and turn their faces to your country 
where highly perfected machinery is made. 

There is no need to say that Japan pays the higUest freight 
for machinery. 

I have been told by a manufacturer of machinery that 
freight of one loom from a northern city to Japan is about 
$15, where the freight to the South is only $4 or $5. 

It is the universal opinion that any nation who has remarka- 
ble faculty of imitation might win other nations temporarily, but 
in the long run, the originator alone can enjoy the last and per- 
manent victory. I think Japan is not an exception to this rule. 

But there is a divided opinion as to whether the Japanese will 
remain in the future only imitators. 

It is, however, a great disadvantage to import machinery from 
foreign countries, especially from a country of long distance. 

(4) Female Labor. 

When I was informed of the number of females in the cotton 
mills of the United States, I understood that it was just like our 
country, because a vast majority of mill operatives are female. 
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The following table shows the number of operatives in Japan- 
ese mills. 



Sex. 


1894. 


1895. 


189G. 


1897. 


1898. 


Male, 
Female, 


8,229 
26,923 


9,650 
31, MO 


",394 
36,087 


9,933 
35»o59 


16,183 
50,620 


Total, 


35,'52 


40,790 


47,481 


44,992 


66,803 



As the preceding table shows, the number of females is almost 
four times that of males. 

The great defect of the Japanese female operatives is marriage. 

As I stated before, the Japanese girl has generally artistic 
skill and if they have long experience they will be equal to the 
French Canadian or Southern workers, but unfortunately most 
of them, after spending four or five years in the factories, quit 
work and marry and never work in the mill again. 

According to Mr. Shoji's '* Cotton Industry of India," in 
Bombay the vast proportion of mill workers are men. The 
following statistic of 1898- 1 899 shows the number of persons 
employed in the mills in Bombay. 





Number of Persons Employed. 


Male, 
Female, 
Children, 
Minors, 


92,180 
28,028 
17,782 
10,107 


Total, 


148,097 



In the above table the number of males far exceed the 
females. Consequently they work in the mills at least six or 
seven years and it is not a rare case in India to have mill workers 
who stay for 30 years in the same mills. 

On account of the above facts I am safe in saying that the 
pressing need of Japanese mills is to increase the number of 
male operatives as much as possible. But owing to higher 
wages the mill owners do not venture to employ more males. 
This is another disadvantage of the Japanese mills. 
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( 5 ) Management of the Mills, 

Those at the head of the management in the Japanese mills 
can generally be classified into three parts. 

(^) A professional man, lawyer, politician and local rich 
man, etc., who has in many cases no special experience in the 
mills or shops ; but owing to their local influence, they some- 
times occupy an important position. 

They are called " Blind Signer " as they are ignorant about 
their business. 

(b^ The practical man who has the ability to a more or 
less degree; but they have no economical knowledge of the 
world. It is a favorite argument of practical men that book- 
knowledge is of no use in practical matters. The vast majority 
of the presidents belong to this class. 

(^) College men who have knowledge of western theories 
are rarely promoted to the head of the mills after they get ex- 
perience in the mills or shops. 

The time will surely come when all Japanese mills will be 
managed systematically by educated people who are thoroughly 
competent for mill management. At the present time, however, 
their ability is not generally recognized and as they claim higher 
salary than practical men, they are not usually favorable to the 
shareholder. 

In this country there are divided opinions about the college 
men, but in Japan so called *' practical men " have no systematic 
head and are ignorant about the foreign countries. Beside this, 
changes of the treasurers, superintendents, engineers and over- 
seers are so frequent that they do not stay in the mills for a long 
time. Of course there are many exceptional cases to this rule, 
but it is true that they change their position very often. 

Some change to occupy higher and more responsible positions 
by the fair consent of the head, but there are many who resign 
on account of the ill-treatment of their directors or superior 
officers. 

Since I came to this country I have met many mill managers 
in the North as well as in the South who have served in the mills 
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for a long while, and it was not a hard task to find a man who 
has been with the same mills for his life time. 

I have, therefore, strong reason to believe that, if the Ameri- 
can people could manage with their skill, the number of mill 
workers in Japan would be reduced at least to one-third and 
their profit will be unusually large. 

In shori, Japanese mills have many disadvantages when we 
compare with cotton mills in this country. I can, however, 
agree that some of the disadvantages are temporary and that 
there is a probability of overcoming them in the long run. Still 
they are large enough to offset their advantages at the 
present time. 

{d) THE CONCLUSION. JAPAN AS THE MARKET OF COTTON 

GOODS OF THE UNITED STATES. 

From the preceding statements you should be convinced that 
the advantages of Japanese cotton mills are very slight as well 
as temporary when we compare with your country which has 
vast stores of raw materials, skilful and intelligent labor, cheap 
capital and perfect machinery. Especially the South which is 
destined to become a cotton manufacturing centre of the world 
has many advantages over Japan. 

But remember, gentlemen, I am not in any way a pessimist. 
I have confidence that Japanese cotton mills may excel the 
Bombay mills which are mostly operated by Hindoos, Parsees, 
Mohommedans and Hebrews, and that the requirements in 
Japan as well as other oriental countries in the line of cotton 
fabric, are large enough to absorb all products of our country. 

Before concluding this short sketch of the Japanese cotton 
industry I would say that cotton manufacture in Japan will be 
improved in many ways if both the government and the leading 
men of the country encourage the trade. But there is no 
promise of a rapid growth in the future as they have just exper- 
ienced over-production in the line of coarse yarn. I predict, 
therefore, that the future development of the Japanese industry 
will be slow but sure and that the number of establishments will 
decrease for the purpose of forming combinations for controlling 
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products and prices and reducing the expenses of management. 

Finally I ask you, gentlemen, why do you not try to export 
your products to my country where English made goods are 
consumed to a great extent? 

J know you are striving to promote the trade with China 
which is the largest market in the world, and that you were suc- 
cessful in displacing the English made goods in that market to 
a considerable extent. 

But I do not know the reason why you neglect the " Island 
Empire of the East" which has 45,000,000 souls who wear 
cottons or silks almost exclusively. 

Do you think Japan manufactures cotton goods for herself 
and does not need any foreign goods? No, indeed ! 

We have manufactured lower grades of yarn and little of cot- 
ton goods. At the same time we are importing English goods 
to a great extent. 

Do you not think you can undersell the Manchester goods 
in Japan? I think if you can undersell the English made in 
China, you can also do the same with the finer yarn and lighter 
goods in Japan. 

Wiicn I was in my country I saw a variety of English cotton 
yarn and goods in the commercial museums as well as in dry 
goods stores in the various cities. 

But I never saw American goods except a few samples of 
heavy goods. Ihis led me to think that the United States 
manufactured coarse goods only. It was, therefore, quite an 
astonishment to me to sec the variety of line goods in this 
country and it was beyond my expectation, and I am now 
inclined to believe that the United States which is the smartest 
advertising nation in the world is not the smartest advertiser in 
the Oriental market. 

The pressing necessity of the American manufacturers is to 
secure the market for the finer grades of cotton goods, because 
all Oriental countries except Manchuria want finer yarn and 
lighter goods. 

I would advise, therefore, that you send a special commissioner 
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to my country as well as to China to make investigation of the 
market. 

I have never seen a consular report that has shown the sharp 
and practical mind that is necessary and any insight into the 
market. It is strange to say that although Japan has the 
warmest feeling of friendship toward this country and the people 
are greatly in favor of American products and ideas, alas ! she 
is ignorant about the cotton goods of the United States, just as 
American mill owners are ignorant about the Japanese market. 

We have a commercial museum attached to the college at 
which the samples of goods and devices of machinery are ex- 
plained to the student and exhibited to the public. 

To this museum the Germans send a dye-stuff; the pupil is 
asked " What is this?" he says " Dye-stuff." " Where can you 
get dye-stuffs?" He says ** Germany." Manchester sends ma- 
chinery that is exhibited there. The student is asked " Where 
can you get machinery? " and he says "Manchester." If you 
send your goods I am confident that when the student is asked 
** Where can you get the best cotton goods ? " They will answer 
" America." 

APPENDIX. 
STATISTICS. 

( I ) Labor and Its Compensation in Osaka, 

The following statistics made by Osaka perfecture at the end 
of last year show clearly the details of the ages of the laborers 
and its compensation in the various industries. 

(a^ The total number of the establishments of various forms 
in Osaka is 6,856. 

(b) The total number of persons employed in the same 
establishments is as follows : 

Male, 34,685 

Female, 29,05 7 

Total, 63,742 
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1 


(c) 


A^es of 


Persons Employed, 

Male. 


Female. 


Under lo 


yearS; 


} 


319 


418 


Over lo 






1,278 


1,402 


" ^3 






3,028 


4.031 


i6 






6,211 


8,953 


" 21 






6,812 


6,303 


" 25 






7,647 


3»734 


" 30 






5,781 


2,383 


" 40 






2,647 


1,350 


*' 50 






962 


483 



It is said that most of the children under thirteen years 
are employed in the match factories, of which those under ten 
years of age have to give sixty per cent, to their factories, and 
those from ten to thirteen, thirty per cent. 







(d) 


Wages Paid, 

Male. 


Female. 


Under 2j4 


cents. 




690 


232 


" 3 






203 


206 


" iV-^ 






332 


356 


" 4 






438 


507 


" 4>^ 






364 


666 


" 5 






1,054 


1,341 


" 6 






1,229 


2,337 


" 7>4 






^,943 


5,326 


25 to 30 






1,970 


21 


35 






1,257 





40 






638 





45 






217 





50 






'56 





60 






99 





75 






54 






In the above tabic the laborers who get wages over twenty- 
five cents a day are entirely male, attending iron work, glass 
factory and brush shops, etc. It will also be noted that the 
vast proportion of the females who get under seven and a half 
cents a day are the mill operatives. 
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Statistics About Hand Weaving, 



(i) The Number qf Hand Looms and Its Operatives. 



Date. 


No. of Dwellings. 


No. of Hand Looms. 


Persons Attended. 


Male. Female. 


Total. 


1894 
1895 
1898 
1897 


600,444 
660,409 

637.523 
665,356 


820,585 
949,123 
934,201 
947.134 


48,175 
57.850 

57.334 
54,119 


895,416 
985,016 
921,386 
987,110 


943.591 
1,042,866 

978,720 

1,031,229 



It will be borne in mind that these looms are operated chiefly 
in the dwelling houses, and produce fabrics of silk, cotton, and 
cotton and silk mixed. It will also be noted that the number 
of hand looms as well as the number of weavers is increasing. 

(2) The Pkudixts of Ha-nd Looms. 
(a) Si/k. 



Date. 



Textures for Clothing-. 



Product. (Pieces) 



1893 


6,860,559 


1894 


8,674,964 


1895 


8,925.983 


1896 


9.897.756 


1897 


11,248,510 

1 



Value. 



$10,446,756 
14,384,621 

20,531,597 
22,909,682 

27,483,938 



Obi (Wide Belt) 



Product. (Pieces) 



524,245 
750,058 

805,480 

1,238,617 

1,282,710 



Value. 



$262,123 
375*029 
402,740 
619,309 

641,355 



(b) Cotton, 



Date. 



Texture for Clothing. 



Product. (Pieces) 



Value. 



"893 
1894 
1895 
1896 

1877 



43,622,964 

49.5^M,948 
63,422,144 

70,195.593 
60,831,000 



$10,845,962 
13.220,377 
17,840,389 
19,044,545 
20,447,152 



Obi (Wide Belt) 



Product. (Pieces 



1,212,329 
1,533,980 
2,109,679 
1,300,270 
1,761,665 



Value. 



^309,590 
363*408 
701,490 

495.506 
679,521 



(c) Silk and Cotton Mixed. 



Date. 



Texture for Clothing. 



Obi (Wide Belt) 



Product. (Pieces) 



1893 
1894 

1895 
1896 

1897 



3.601,563 
3.761,017 
3,975,602 

4,383.047 
5,448,064 



Value. 



i, Product. (Pieces) 



$2,711,408 
2,710,266 
2,991,183 
3,087,204 
4,280,583 



1,540,383 
1,958,671 

2,716,262 

2,246,068 

2,130,232 



Value. 



$1,912,659 
1,413,298 
2,149,448 

M29t49« 

X 
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(d) Htmp and The Others. 



Tlatp 


Hemp. 


The Others. 




Product. (Pieces) 


Value. 


Product. (Pieces) 


Value. 


1893 
1894 

1895 

1896 

1897 


1,865,412 
1,519,120 
1,861,766 

i.57i»255 
4,252,623 


$1,007,908 

1,546,583 
1,010.734 

1,173,068 

2,219,004 


372.91 1 

518,677 

193,962 

I35,»72 
496,261 


1625,811 
152,214 
164,169 
160,971 
1 93.4 « 2 



P. O. S. S. Co. 



Date. 


Bombay to Shanghai 
Bombay to Japan. 


Bombay to Hongkong. 


Remarks. 


Before Jan. 1893 
From Jan. 1893 \ 

to Feb. 1894 J 
From Feb. 1894 \ 

to 'Mar. 1895 \ 
From April 1895 ( 

to June 1897 \ 


17 
8 

8 
10 


6 
6 

6 

8 


11% Discount. 
25% " 

25% " 
25% " 



At the end of June, 1897, the competition with Japan Mail 
S. S. Co. stopped. Since then both companies adopted the 
same freight rate, though not the same discounts. 

Japan Mail S. S. Co. 



Date. 



Bombay and 
Japan. 



Bombay and 
Shanghai. 



From Jan. 1893 )^ 

to Feb. 1894 j 

From Feb. 1894 \ 

to Mar. 1895 j 

From Apr. 1895 \ 

to June 1897 ] 

From July 1897 \ 

to June 1898 i 
From July 189S 



17 Rui)ees. 
17 



<< 



17 



i( 



1 1 Rupees. 
6 



(< 



ii 



Bombay and 
Hongkong. 



8 Rupees. 

4'.i 
6 



(( 



Remarks. 



5 R's» Dis. for Japan 



After this date, the competition stopped. 
17 Rupees. . 16 Rupees. ' 12 Rupees. 
17 " I 18 •• 14 " 



(« 



<i 



«( 



« 



<( 



H 



« 



(( 



<i 



<« 



« 



<l 



25% for China. 



«( 



<i 



At the end of March, 190 1, the Japan Mail Steam Ship Com- 
pany arranged with the Cotton Spinners' Association of Japan 
to discount five rupees per ton of cotton for 100,000 bales and 
to pay 13.05 rupees per ton for another 250,000 bales and no 
discount, consequently Japan pays twelve rupees and twelve 
annas for one ton of Bombay cotton on an average. 
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The President. It is a matter of regret that we have not 
time to hear the whole of that paper. We will now proceed 
with the next paper. We are fortunate in having with us the 
superintendent of the Niagara Falls Power Company, Mr. Philip 
P. Barton, whom I have the pleasure now of introducing to 
you. [Applause.] 
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THE PLANT OF THE NIAGARA FALLS POWER COMPANY. 

Philip P. Barton, Superintendent, Niagara Falls, N. Y. 

To describe fully the plant of the Niagara Falls Power Com- 
pany from the standpoint of any one of the many branches of 
engineering represented in it by notable achievements, would 
require much time, which I think can be more advantageously 
devoted to the inspection of the plant which you are presently 
to make. Detailed descriptions of many of its more important 
features may be found in published articles that are readily access- 
ible,* and in the little pamphlet entitled ** Niagara Falls Power ; its 
Applications and Use on the Niagara Frontier," copies of which 
have been distributed, will be found a comprehensive, though 
brief, account c^f the plant as it stands today. This pamphlet 
also contains some account of the manifold applications that 
have alrcad)' been made of developed and transmitted Niagara 
power which fc^ni an exhibit which, I am sure, must be impres- 
sive to the members of any association of manufacturers. 

My purpose this morning is simply to attempt, as a prelimin- 
ar}' to your visit of inspection, a few brief explanations intended 



• Sec (''/S'iit-r.;' .1/'!^ 'ih/r, '* Ni.ii^ara I\)\vcr Nunihci ", 1805, for a series of com- 
|irehen>ive, de>.c rij it ive and hi^toiical arli<Me^. 1 lu- aiHi'UiU of the clertrieal features is 
l)ri)U^}it 11J1 to date l>y Mr. J. 1*!. Woi •i.>kkiih;k in the /./V. /'v, .// H\-j/u'ior Januar)-, 7, 
1000, and in the .h/t<:ri( ,!ii /./V'/;/, /./// for January, looi; an<l in the complete and 
exhau>tive paper pre-ented l^y Mr. L. I>. S ill.i.w KM, at the Hutfalo nieetint; of the 
.\nieriean Institute of Klectriral Knt,'ineer.>, Au;j:u>t 2}, i<)Oi. See al>o a pajier l)y Dr. 
On.KMAN Ski.I.KKs on "* Some of the Merhanieal lealure^ of the lV)\\er Oevelopment 
at Xia<^Mra l-'alls " in X'oUime XIX of the Tran^ai'tions of the Anu-rican Society of 
Mechani<\il Kngineer?, and an artiile l)y Mr. II. W. Hit K km\ " ApjUications of 
Niaj^^ara I'alls Tower" in L\i.\iifii .]/(i^,r.iiic for May, l()Oi. 
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to aid you in forming a correct idea of the plant, the results 
already accomplished by it, and its future capabilities. To 
illustrate these explanations, I have had prepared a few lan- 
tern slides, which will now be shown. 

The first view* to which your attention is invited represents a 
map of the territory in which the property of the Niagara Falls 
Power Company is located. The inlet canal or head-race, is 
shown at a point about one mile above the American Falls and 
the property of the Company immediately adjoins the upper 
limits of the New York State Reservation. The location of the 
discharge tunnel, or tail-race, is shown by the heavy dotted line. 
This tunnel, with its extension into the wheelpit of Power 
House No. 2, is 7,436 feet long; its average depth beneath 
the surface is 200 feet, and its outlet is close to the abut- 
ment of the upper steel arch bridge. The lands of the Power 
Company, shown by the shaded portions of the map, comprise 
an area of about 1,100 acres, including more than two miles of 
river frontage, all of which is available for factory sites. Through 
the property there has been constructed a belt line of railroad 
connecting each manufacturing industry, by means of a siding 
directly into the plant, with all the great trunk railway lines run- 
ning through the city. Commodious docks have been provided 
affording ample facilities for water shipment to and from any 
port on the Great Lakes. The residence village of Echota 
(which will be referred to later) is also shown. 

Figure No. 2 is a bird's-eye view and section of the installa- 
tion, which shows clearly the means by which the water from 
the upper river is taken through the turbines and discharged 
through the tunnel into the lower river. 

Figure No. 3 is a partial longitudinal section of the power 
house and wheelpit, sliowing generating units Nos. i and 2. 
The penstocks are 7J2 feet in diameter. The vertical shafts 
connecting the turbines directly with the alternators are formed 



♦ rii;ures \o>. I, 2, 3, 4, 5, 10, II, 12, 13, 16 and 19 are ])rinlcd l^y permission 
from Cdssiers J/di^iizhic and l-'igure No. 17 by pernii^>ion of ilic Wc-tinghousc Electric 
and Mfj;. Co. 
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of steel tubes 38 inches in diameter. Each shaft has two guide 
bearings, and at these points the diameter is reduced to 1 1 inches. 
There are two guide bearings in the turbine chamber and two 
in the alternator. The weight of the revolving parts, amounting 
to I50,CKX) pounds, is supported by the upward pressure of the 
water against a balance piston secured to the shaft in the upper 
part of the wheel case. Since this pressure varies somewhat on 
account of variations in the velocity of water in the penstock 
due to changes in load, a groove and collar thrust bearing has 
been provided immediately below the power house floor. The 
maximum pressure upon this bearing cannot exceed 3, OCX) 
pounds, but may reach this amount in either direction, upward 
or downward. 

Figure No. 4 is a cross-section of the power house and wheel- 
pit, showing the inlet to one of the penstocks and the sluice gate 
working in the wall of the power house, by means of which 
water is admitted. The cable subway through the center of the 
power house is also shown. 

Figure No. 5 is a cross-section of the tunnel. You will note 
that the section is the shape of a horseshoe, having a vertical 
diameter of 21 feet, the greatest horizontal diameter being 18 
feet 10 inches. The tunnel is lined throughout with four courses 
of specially selected vitrified brick, of which i6,cx)0,cx)0 were 
used in its construction. 

Figure No. 6 is a general plan of the power development, 
showing the inlet canal, Power House No. i, and Power House 
No. 2 now in process of construction. 

The inlet canal is about 1,200 feet long, 250 feet wide at its 
mouth, and has a depth of 12 feet. 

In the plan of Power House No. i, the position of the ten 
5,000 horse power generators is indicated. Individual inlets 
to the penstocks are shown and also the positions of the 
governors on the power house floor. At the center of the 
building, grouped about the hydraulic elevator affording 
access to the wheelpit, arc shown four exciter dynamos, each 
driven separately by its own turbine. These machines have a 
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capacity of 125 kilowatts each. Two main switchboards, each 
controlling the output of five alternators and each containing 
all the indicating, regulating and switching apparatus required 
for the purpose, are located as shown. The cables carrying the 
entire electrical output of the plant are installed in a subway 
under the power house floor. They pass through an extension 
of this subway over a bridge into the transformer house, where 
some of them supply the step-up transformers delivering power 
to the long distance transmission circuits, while others simply 
pass through the transformer plant into underground tunnels or 
conduits to transmit power to the local consumers. 

The step-up transformer plant contains twenty 1,250 horse 
power air blast transformers, transforming the 2,200-volt two- 
phase current delivered to them by the alternators, into 22,000- 
volt three-phase current, which is transmitted by overhead lines 
to Buffalo and other distant points. Here are also located seven 
2,500 horse power oil-insulated, water-cooled transformers raising 
the voltage to 11,000 volts for the purpose of transmission to 
the more distant local tenants. This transmission is accom- 
plished by means of underground cables. In the north end of 
the power house may be seen what is known as the Railway 
Plant, consisting of three 500 horse power converters delivering 
550-volt direct current to the local trolley lines. 

The extension of the tunnel into the recently completed wheel- 
pit of Power Mouse No. 2 is indicated h\' the dotted lines. 
Power House No. 2, situated on the east side of the canal, will 
contain eleven 5,000 horse power i^eneratini; units, six of which 
have already been contracted for and will be in operation early 
in the ensuing year. The present hydraulic development — 
canal and tunnel — has a capacity of 120,000 horse power. 

P^igure No. 7 shows the external appe.irancc of the Power 
House, Transformer House and Connecting Bridge just before 
construction work on Wheelpit No. 2 was begun. P^igures 8 
and 9 are interior views of the Power House from which may be 
obtained a clear idea of the appearance of the alternators, 
switchboards, etc. 
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The tirtie available will not permit much attention to detail, 
but the construction of the alternators is somewhat unusual and 
you will perhaps be interested in some of the details of con- 
struction. Figure No. lO is a section of one of the alternators 
showing the stationary armature, the umbrella-shaped cast steel 
driver keyed to the shaft and forming the connection between 
it and the revolving field ring carrying the field magnets. The 
collector ring by means of which the exciting current is con- 
veyed to the field magnets is shown at the top of the machine 
and access to it is obtained by means of the bridge. The cur- 
rent from the armature is taken off by stationary leads and is 
conveyed through cables under the power house floor to the 
switchboards. Figure No. 1 1 shows a view of the field ring forged 
under hydraulic pressure from a solid ingot of nickel steel. 
The outside diameter of the ring is ii feet 7^ inches, the 
thickness of the ring being 5 inches. Figure No. 12 shows the 
cast steel driver to which the field ring is bolted in the assembled 
machine. Figure No. 13 shows the laminated iron core of the 
armature ready to receive the winding consisting of copper bars 
inserted in the slots shown. 

Figure No. 14 shows a cross-section of the tunnel or subway 
originally constructed for a distance of 2,500 feet from the power 
house, to receive cables transmitting power to local tenants. 
For this style of subway there has been substituted in more 
recent additions to the underground distributing system an im- 
proved form of conduit, which is shown in Figure 15. 

Figure No. 15 is a section of cable conduit consisting of 3J4 
inch terra cotta ducts laid in cement on a foundation of con- 
crete and protected on both sides and on top by an ample 
thickness of concrete. Suitable manholes of ample dimensions 
are inserted at distances varying from 400 to 600 feet apart to 
facilitate the drawing in of cables. 

Figure No. 16 is a map of the overhead lines forming the 
long distance distributing system. There are at present two 
separate pole lines : one carrying two 3-phase circuits of 
350,000 c. m. copper cable, the other carrying one 3-phase 
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circuit of 500,000 c. m. aluminum cable — all working at a 
potential difference of 22,000 volts. The length of the overhead 
line between the step-up transformer house and the terminal 
house in Buffalo is approximately 22 miles. A branch line 14 
miles long taps the main line in North Tonawanda to transmit 
power to Lockport. In the terminal house in Buffalo the cur- 
rent is reduced in pressure to 11,000 volts, and is distributed by 
underground cables to the various sub-stations indicated by the 
numerals, where it is further transformed and subdivided as may 
be required for the varied uses to which it has been put. 
Similar sub-stations are located in North Tonawanda and in Lock- 
port. The maximum power at present delivered over these lines 
is 22,000 horse power, of which 5,000 horse power is usedforthe 
decorative lights of the Pan-American Exposition. The normal 
carrying capacity of each of the three circuits is 10,000 horse 
power. 

Figure No. 17 is a diagrammatic representation of the method 
of transmitting power to each of the local and long distance 
tenants. The local distribution within a mile and one-half of 
the power house is eftected by 2,200-volt, 2-phase current as 
delivered direct from the alternators. The diagram indicates 
the many forms into which this current has been transformed to 
meet the widely varying requirements of different classes of 
industry. The more distant local tenants are supplied from a 
sub-station receiving 3-phase power from the step-up transformer 
house at a pressure of 1 1,000 volts. The long distance tenants 
in Buffalo, Tonawanda and Lockport receive 3-phase power at 
a pressure of 22,000 volts. 

Figure Xo. 18 shows the growth of the output of the plant 
since Aug. 26, 1895, when it began commercial operation, by 
means uf a load curve for the same date in each of the six 
year.s. You will note that the present maximum load is well up 
to the capacity of the plant, allowing one unit for reserve in 
case of accident. The unusually high load factor of all the 
curves is worthy of remark, the average load in most of the 
curves being over 90 per cent, of the maximum. The curve 
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for the current year shows an unusual peak caused by the 5,000 
horse power used for the Pan-American lights during the eve- 
ning hours only. 

In the year 1896, the total output of 83 of the largest central 
station plants in Great Britain was less than 47,000,000 kilowatt 
hours. At the present rate of working, the Niagara plant turns 
out more than 200.000,000 kilowatt hours per annum, or more 
than four times the aggregate output of all of the largest stations 
in Great Britain in 1896. This amount of power developed by 
steam engines using three pounds of coal per horse power hour 
would require the consumption of more than 800 tons of coal 
per day. 

The industrial village of Echota has been built by the Niagara 
Development Co., owned and controlled by the Power Company, 
especially for employees and officials of tenant companies. This 
village contains 125 houses built on the most approved modern 
lines, with lawns, streets, and electric light service maintained 
without expense to tenants. Rentals are at figures easily within 
the reach of those for whom the homes are intended. A feature 
of this village is a model plant for the disposal of sewage. 

Figure No. 19 is a map showing the advantages of Niagara 
Falls as a manufacturing centre. From this point circles have 
been drawn with radii of 100, 200, 300, 400 and 500 miles. 
Within the 500-mile circle is included more than one-fifth of 
the entire population of the United States. Within the 400 
mile circle there are 350 cities each having a population of 5,000 
people or more. Many of the great east and west trunk lines 
pass through Niagara Falls, and freight rates to the eastern 
markets are as low as those from many of the eastern manufactur- 
ing points to the eastern markets. To western markets the rates 
are, of course, much lower than from eastern manufacturing 
points. 

I have tried to bring out a few of the points that might not 
be obvious in a brief inspection of the plant itself. In conclu- 
sion, I desire to say a word as to the practical results thus far 
attained in its brief history. Every municipal arc and incandes- 
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cent light in Buffalo, the Tonawandas, Lockport and Niagara 
Falls is supplied from it. All the trolley cars in these cities and 
their surrounding territorx' depend upon it for motive power. 
It has contributed in no small degree to the creation and devel- 
opment of a large number of important industries, and is already 
the centre of a prosperous, manufacturing community. The 
supply of po^-er from it has not suffered total interruption since 
January, 1899, and during the current year about 25,000 horse 
power has been delivered locally twent>'-four hours every day 
with only t\^'o interruptions aggregating less than thirty minutes. 



The President. This finishes the morning session, and you 
will now be conducted immediately to the power house by 
special cars and meet again this evening at 8.30 at the hotel. 
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SECOND SESSION. 



WEDNESDAY EVENING, SEPTEMBER 25, 1901. 



The Association met in the parlor of the International Hotel 
at 8.30 P. M., President FiSH in the chair. 

The President. If you will come to order we will open the 
meeting. The first paper on the programme is The Cotton 
Fibre in Some of Its Phases, by Mr. HenrV G. Kittredge of 
Boston. Mr. KiTTREDGE is unable to be present, and the paper 
will be read by Mr. WOODBURY. 
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THE COTTON FIBRE IN SOME OF ITS PHASES. 
Henry G. Kittredge, Boston, Mass. 

The cotton fibre has been written about and discussed so 
many times, and in so many ways, and under so many aspects, 
that it would seem as if nothing new or entertaining could be 
said concerning it. Now, while all this is very largely true, it is 
sometimes profitable to repeat things well known, if thereby a 
more serviceable impression can be made of their usefulness. 
Still, the cotton fibre is not fully known as to its constituent 
parts, and new developments are now and then presented in its 
deportment under chemical and mechanical conditions. 

The constitution of the thin and extremely delicate membrane 
or cuticle, that protects the outside of the fibre, has not yet been 
satisfactorily determined, more than it is known not to be cellu- 
lose, and therefore radically different from the rest of the fibre, 
unaffected by an ammoniacal solution of copper hydrate, which 
so readily dissolves the cellulose portion which it encases. This 
physical peculiarity of the fibre, though discovered nearly forty 
years ago, was not an accepted fact till after 1880. What part 
this outside membrane will play in any future discoveries within 
the realm of chemistry or physics, remains to be seen. It must 
have a usefulness of some kind, the same as all vegetable crea- 
tions, and which, perhaps, already contributes a material value 
to the fibre for textile purposes, though undetermined, or which 
may be discovered in future investigations of the relation of 
fibres to the art of manufacturing. Under a microscopic ampli- 
fication of 400 to 600 diameters, cotton fibres, under the action 
of an ammoniacal solution of cupric hydrate, can be readily 



205 

seen in the process of disintegration and dissolution, leaving 
this cuticle untouched and by itself. The addition of sulphuric 
acid causes a separation of the cellulose portion into a gelatinous 
mass, which, according to Prof. J. J. HUMMEL, on adding an 
iodine solution becomes colored blue, whereas the cuticle is 
colored yellow. This latter experiment we have never tried, 
though easily done, as the separated cuticle can be distinctly 
seen without the necessity of resorting to it. It has, however, 
this importance, of showing a difference in the constitution of 
the outer membrane from the interior of the fibre, in its deport- 
ment toward chemicals or dyes. How far this knowledge can 
be utilized in the science and art of dyeing is one of the things 
still left for laboratory research and dye house practice. There 
is much doubt whether or not this cuticle is removed in the 
process of bleaching. 

Any knowledge of these occult characteristics of the cotton 
fibre, it may be thought, might as well remain where it is and 
always has been, so far as any practical value can be derived 
from it, as exemplified in the process of bleaching, which was 
accomplished as well in final results before as after its develop- 
ment to its present state of existence. Even L. Tailfer, in his 
recent work on bleaching, says that "It is not at all necessary to 
have extensive chemical knowledge in order to be a good 
bleacher," still he declares at the beginning of his first chapter 
that, '* In order to establish a rational theory of bleaching it is 
necessary to have a complete knowledge of the elements which 
enter into the composition of fibres, what the elements are that 
can be removed or transformed, without injuring the soundness 
of the fabric, and what the chemical products are which bring 
about these modifications without attacking the parts of the fibres 
which it is desired to preserve intact." He then goes on and 
says that **The study of these questions is very delicate, and 
little progress has yet been made, but there is no question but 
it will yet be the cause of much progress in the bleaching 
industry. At the present time, experience, observation and 
inference — more than anything else — have demonstrated the 
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rules to be obeyed, or have indicated the series of treatments 
which fabrics should be made to undergo in order to bleach 
them." What Tailfer says in reference to bleaching applies 
with equal cogency to the manipulation and treatment of the 
cotton fibre in all the various processes through which it may 
pass in the course of manufacture. Experience, observation and 
inference, however important they may be as steps in scientific 
induction, are inconsistent if left to themselves, with the 
progressive age in which we live. There is much to be done 
before the art of manufacturing approximates that state of per- 
fection which it is capable of attaining, and its success will lie in 
the knowledge of the small things that enter into its being. 
Though chlorine has been known as a valuable bleaching agent 
since 1785, when public attention was first called to it in this 
connection by M. Berthollet, the theory of its action is not 
yet positively known, but is supposed to act as an oxidizing 
agent, with liberation of oxygen. 

But no industry can rest on supposition and be progressive. 
It is impossible to regulate to a nicety chemical processes with- 
out knowing the nature and action of the chemicals used, and 
the nature and characteristics of the material to be acted upon. 
In the bleaching of cotton the object is to decolorize by remov- 
ing the natural and artificial impurities associated with or 
attached to it, without impairing its strength or essential charac- 
teristics. How far each process should go, and when to stop, 
in attaining this object, cannot be ascertained for the best results, 
without a scientific knowledge of what takes place between 
chemicals and fibres. 

Cotton fibres, in relation to their manufacture and uses, are 
finding new spheres of usefulness, as exemplified in their mercer- 
ization and in their conversion into what is popularly called 
''artificial silk". Notwithstanding that MERGER'S discovery of 
the action of caustic soda, caustic potash, sulphuric acid and 
chloride of zinc, at certain strengths and temperatures, upon 
cotton, has been known for more than fifty years, it is only 
within very few years that it has become familiar in the 
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art of manufacturing, and not till mechanical methods 
made it commercially practicable. What MERCER discovered 
and the eflfect of the mechanical devices that have been 
invented and applied, are among the unsolved problems 
today, relative to the actual changes that take place in the 
fibre acted upon. Very much is now purely theoretical, and 
processes and the means employed may change very materially 
when the actual facts are more fully known and understood. 
The chief object sought for by MERCER was to make cotton 
more receptive to coloring matter, producing deeper and more 
brilliant shades. In accomplishing this he effected a change in 
the chemical and physical structure of the fibre ; a soda-cellu- 
lose being formed, in the first instance, turning to a hydro- 
cellulose after washing and the elimination of the soda, and, in 
the second instance, becoming more or less cylindrical, with 
thicker walls. The weight is also increased 5 to 5}^ per cent. 
This change in the physical features of the fibre can readily be 
seen and studied under the microscope, amplifying 400 to 600 
diameters, which I have always found to be the most satisfactory 
magnification for the examination of either animal or vegetable 
fibres. 

It is in this physical alteration of the fibre where much, if not 
most, of the commercial value of mercerization exists, in con- 
nection with the means that have been devised for preventing 
contraction in length. In practice, all the fibres in cotton yarn 
that is mercerized, and the same may be said of loose cotton 
that has been treated, are not changed to a cyliodrical or rounded 
form, but many of them retain their natural spirality. The 
nearer, however, this cylindricity is obtained among all the 
fibres, the greater will be the lustre. The danger of carrying the 
process of mercerization to this extreme, is in weakening the 
strength of the fibres and consequently of the yain, due to over 
action of the chemicals. In speaking of lustre, mechanical 
tension must always be considered in connection with the change 
of form from the spiral to the cylinder. The lustre on mercer- 
ized cotton fibres or yarn, is due to the same causes that make a 
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round, polished metal thread more lustrous than were it twisted, 
by presenting more points of direct reflection of light. As is 
well known, mercerized cotton, not held to its natural length, is 
dull and lusterlcss. This has been supposed to be due to the 
shrinking of the fibre, and a consequent wrinkling. But there 
are microscopists who dispute the existence or production of 
wrinkles by mcrcerization to a sufficcnt extent to materially dis- 
turb the smoothness of the surface of the fibre. A contraction, 
however, is admitted. Without discussing this point, my 
examinations have led me to a different conclusion, in that 
transverse wrinkles appear in minute but sufficient number to 
disturb the reflective uniformity of the fibre's surface, not in all 
fibres, but in many. 

Cylindricity, smoothness of surface and parallel juxtaposition 
of fibres are essential for the best lustrous effects of a cotton 
thread. Cylindricity is produced by chemical means, smooth- 
ness by mechanical tension, and parallelism by the process of 
manufacture employed. The matter of subjecting cotton to 
tension at the time of mercerization is of much importance, as it 
can bo overdone as well as underdone. There is much that is 
theoretical about this operation, at present, and much is left to 
inference as the result of observation and practice. The cotton 
iibre has the property beloni^^in^ to all solids, that of elasticity 
of tracti(Mi, and it is this propertx' that is to be considered in the 
pr(Kess now empl(\\ed of stretching; during mercerization. It 
would seuni to be a ph\ sical truth that should the strain or 
tension exceed the f(^rce o( elasticitv inherent in the fibre, the 
latter would bo sorioush' weakened. It is conceivable of 
mechanical appliances being operated in such a manner as to 
effect this excess of strain, but it should be remembered that, 
delicate as the cotton fibre appears, its tenacity, for its sectional 
area, is verv great. It has been stated in the Journal of the 
Society of Dyers and Colorists, Enj^/afit/, that unmercerized 
yarns stretched i I per cent, of their length before breaking, 
and those mercerized without tension 17 per cent.; while those 
mercerized under tension showed the same stretch as untreated 



209 

yarn. These percentages are much higher than those given by 
Dr. J. Herzfeld, for yarns in their ordinary condition, in his 
work on the "Technical Testing of Yarns and Textile Fabrics/* 
which are 4.5 to 5 per cent, for Nos. 20 to 30; 3.5 to 3.8 per 
cent, for Nos. 60 to 80; and 2 to 2.5 per cent, for Nos. 140 to 
170. Length of staple and growth of cotton used are not stated 
nor any other particulars. 

Cotton is the most valuable textile fibre that we have from 
the vegetable world, though of comparatively recent introduction 
in modern manufactures; the flax fibre preceeding it. The 
value of both of these fibres is dependent chiefly on their cellu- 
lose properties, which are capable of resisting the disintegrating 
agencies of oxygen and water, rendering them, in a measure, 
indestructible to the natural elements, as noted in the fabrics of 
antiquity. The deslructibility of cotton in our manufactures is 
more to be feared from the mistreatment it may receive in the 
methods employed in manufacturing, not only mechanical but 
chemical. 

It is a great satisfaction to note the attention that is being 
given to these points in the curriculum and practice of our textile 
schools, where the technology of textile fibres is studied, with 
special reference to their physical and chemical properties in 
their relation to the materials and agencies employed in the art 
of manufacturing. It would seem as if too much attention to 
industrial chemistry could not be given in the courses of instruc- 
tion in our textile schools. Chemistry is of growing importance 
in textile manufacturing, and success is becoming more and 
more dependent upon it. 

It would be well if our textile schools should devote some 
attention to such questions as the hydration of cotton, or, which 
would practically be the same, of cellulose. The reaction of 
iodine with a hydrate of cellulose has already been noted in the 
experiment recorded by Prof. HUMMEL, causing a blue colora- 
tion. This is but a suggestion of further experiments that 
might be carried on with possible profit. But the hydration of 
cotton has a close relation to an increased affinity for dyes, and 
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to the mechanical' operations to which the fibre is subjected. 
This latter is recognized in the quite general use of methods for 
artificially humidifying the atmosphere of the factory. But the 
degree of humidit\' cannot be considered from a point of view 
in which the cotton fibre is regarded as a pure cellulose, as the 
spinning properties of cotton are affected, not a little, by the 
extraneous substances associated with them. The hyd rated 
modification of the cotton fibre is not only an important factor 
in the spinning and weaving operations, but in the finishing 
operations for which too great dryness is not desired. 

There is a great deal said about injurj*^ to the cottoji fibre by 
compression as noted in some of the bales of commerce. 
Observations of various kinds, scientific and otherwise, have 
been conducted with all sorts of conclusions, but not one of 
them can be denominated conclusive. The cotton fibre is 
extremely pliable and tough, and it takes extremely hard usage 
to injure it. It is not as delicate as it looks. That the fibre is 
liable to injury by the harsh mechanical treatment it sometimes 
receives, admits of no question, but it has never been shown 
that a compression of fifty pounds to the cubic foot damages 
the fibre. A compression, of course, is conceivable which 
would irretrievably injure the fibre, but nothing of this kind 
need be feared from that found in any of the commercial bales 
of today. Fifty pounds, for instance, is but little more than 
one-half the absolute soliditv of a cubic foot of cotton. 
In m\' tests of the specific gravity of cotton. I have found 
it to var\' from 1.45 to 1. 60, the variation being due, 
no doubt, to the presence of foreign substances, — but taking 
1.50 as the commonly accepted average, an absolutely solid 
cubic foot of cotton would weigh 93^2 pounds. The discovery 
of damaged fibres in a bale of cotton is b\' no means convincing 
that the damage was on account of compression. If there was 
any damage from this cause it would show a crushing effect, 
which would be very difficult to detect. Much has also been 
said about squeezing or pressing all the air out of a bale of 
cotton of 40 pounds, for example, to the cubic foot, leaving 
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nothing for fire to feed upon. I am inclined to think that peo- 
ple who talk in this manner do not know what they are talking 
about. As a matter of fact there is a lot of air in a bale of 
cotton of 40 pounds to the cubic foot, but, of course, more 
air in a bale of only 23}^ pounds to the cubic foot. 



The President. Gentlemen, you have heard the paper as 
read by the Secretary. This question of the mercerization of 
cotton fibre is one of growing importance. For a number of 
years we have known something of what they call mercerizing. 
In Anierica it has only been withip a comparatively short time 
that it has been done to any extent. I think there are one or 
two members in the room who know something of the sub- 
ject in question, and we shall be glad to hear from them if they 
can favor us. Mr. MONTGOMERY, I think, knows as much about 
the subject as any of us. 

Mr. J. R. Montgomery. I do not know that I have anything 
to add to the paper which has just been read. Mr. KiTTREDGE 
takes up the mercerizing of cotton from the scientific point of 
view, and I believe with him that there is still a great deal to be 
learned in regard to the mercerizing and the action of the chem- 
icals upon the cotton fibre. We know that they are manufac- 
turing now what is called artificial silk, which shows a very high 
lustre, even a higher lustre than silk, from cotton, made into a 
solution and passed through a very fine aperture and then spun. 
It has seemed to me that the time will come when cotton may 
be taken, and if every fibre in the cotton is thoroughly mercer- 
ized and has undergone the chemical and structural changes 
necessary to change the form of the fibre from a flat, irregular 
surface to cylindrical form, you will get then all the reflecting 
surface possible out of cotton. But until that time I believe that 
there is still room for improvement. 



212 

The President. We have another gentleman present as a 
guest of the Association, who is deeply interested in the subject 
of mercerization, and I would ask Mr. Maddocks to say a few 
works on this subject. 

Mr. John Maddocks, of Bradford, England. Mr. President, 
I should have been very glad indeed to have said something in 
reply to your invitation, but being a very much interested party 
in mercerization, and there being, as there is now, an action go- 
ing on in which I am one of the plaintiffs, it might seem that 
whatever I might say about mercerization was said to have some 
effect upon those men that are infringing the patent, and there- 
fore I must not speak from a selfish standpoint. But it may be 
of some interest to the members here to know that merceriza- 
tion, as we know it today, has passed through many phases to 
bring it up to its present state of perfection. There have been, 
in fact, three distinct epochs. When MERCER discovered that 
caustic soda would produce the effect that he so much desired, 
namely, to get a hard spun cotton thread to take a deeper and 
a more regular dye, in those days they had not the machinery 
to keep the cloth, as they arc able to keep it today, from shrink- 
ing unduly and irrcc^ularly. There was also this great drawback 
in Mercer's day, that whereas he got — and what he most tried 
for was to i^ct — a mordant which would enable him to dye a 
very lightly spun cloth which was then used for butchers' gar- 
ments and to make it take an indigo blue dye — while he suc- 
ceeded in that, he nc\cr succeeded in getting the cloth regular 
in width or regular in weight. It remained in that state for a 
great many years, and it is a strange thing — and this is a mat- 
ter of history now — that when m\' children were going to school, 
along with them was a boy going to school at the same time, 
with whose father I was intimately acquainted ; this boy had a 
knowledge of chemistry — at least, he had enough of chemistry, 
and he developed a taste in that direction, and ultimately he 
chose to become a student of chemistry in Manchester, succeed- 
ing so well that he entered as a servant in a large bleachery, 
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where he experimented ; and knowing what MERCER had done, 
and knowing today that machinery was in a very much better 
state for doing what he thought could be done, namely, holding 
the cloth while it was being passed through the caustic soda out 
to width, he got such appliances that it did hold it out to width, 
and to his great delight he succeeded in keeping it to width 
while it was being washed ; and after it was washed, he found 
that the cloth was actually improved in appearance; and as he 
described it in the patent which he let lapse, the cloth not only came 
out uninjured with regard to strength, but he found on examina- 
tion that it was nearly 40 per cent, stronger, and that instead of 
being harmed in any way whatever, it was improved, having a 
better and a lustre-like appearance. The cloth was so much 
improved, and yet not nearly to the extent that it was afterwards 
improved by the Germans, because this young man took it 
around to all the principle users of cotton yarns and cotton 
cloth, but they did not sec sufficient alteration in the finish of 
the cloth as to become enthusiastic about it enongh to put down 
the necessary machinery to carry through the operation which 
he told them it would have to go through to become as he had 
made these samples. He paid the royalty on the patent for 
three years, but having no encouragement whatever, he let it 
lapse. 

Nothing further was done until a firm of German dyers, 
Thomas & Prevost, experimented with the object of mordanting 
the cloth that they were then treating. In Germany I should 
say that a great deal of cloth was made with a cotton warp and 
silk weft, and vice versa. Well, as you all know, in dyeing a 
mixed fabric of this kind, the silk would more readily take the 
dye than the cotton, so that a shocked appearance instead of a 
soft ground was the result. They wanted something to mordant 
the cotton with that would give a more regular and even appear- 
ance. They experimented, and in their experiments they held 
out the cloth to width, and one time when they were doing it 
they stretched it to more than its ordinary width and tore the 
cloth very badly. In that accident and through tearing that 
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cloth they discovered that by stretching the cloth more than its 
original width an extra silky lustre was produced. In fact, they 
were under the impression that the accident that this cloth met 
with and the extra treatment had somehow or other dissolved 
some part of the silk and it had shed itself onto the cotton and 
had so brightened it, until they took a knife and scraped the 
cotton fibre itself and found that the action had gone right 
through the fibre, and as much as they might scrape, this lustre 
remained there. So that it was not the solution of silk that had 
shed itself on to the cotton and so given it a temporary bright- 
ness, but the action of the soda had gone right through the fibre 
and it made it lustrous to the very core. They then tried again, 
and each experiment proved that with the extraordinary stretch- 
ing, or with the extra stretching, they always produced what 
they called the silky lustre. Therefore they at once took out a 
patent for this, believing that they had made a discovery which 
was a very valuable one, and that is the discovery which people 
are acting upon today. And we all know this, that there has 
not been of late years anything that has gone to improve a 
cotton fabric more than the mercerization of cotton. I remem- 
ber having a sample sent from this country of a small mixed 
cloth, silk one way and what seemed to be silk the other. This 
was about seven years ago. It was passed round the table 
in Bradford, where several merchants were sitting, and every 
one of us tried to make out what this was. We knew that the 
weft was silk, but wc could not tell whether the warp was silk or 
what it was. We tried in the usual way to burn it, and there 
was no smell arising from it; it burned like cotton, but we 
could not imagine that such a histre could ever be put upon 
cotton. However, that was the first time that I ever saw a mer- 
cerized cotton made into a fabric. It turned out in a very short 
time that the cloth was brought into Bradford and that it was 
made in Germany, and that this silk-like fabric was actually 
mercerized cotton. 

From that time improvements have been made, and in the 
manufacture of fancy dress goods we all know that three ends 
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of mercerized cotton to one of silk give almost the same appear- 
ance that four ends of silk would do. Therefore mercerized 
cotton enters very largely into all fancy dress goods where silk 
is used, ar^d it can be used, no doubt, to a much larger extent 
than it is today. But like other things, I am sorry to see this, 
that imitations for the sake of cheapness have immediately 
come into the market and misled the public into believing that 
they are buying mercerized goods when they are not. Mer- 
cerization is of more importance to the manufacturer of the East 
than any other invention of modern times, if they will only use 
it in the way they ought, namely, to do it exactly as the patent 
of Thomas & Prevost directs that they should do. It is in their 
trying to evade this patent that they are producing very bad re- 
sults, which, instead of causing the public to favor it, is likely to 
make them feel that the goods offered to them as fair specimens 
of mercerization are not worth the difference in cost, whereas 
those manufacturers who are mercerizing yarn in the proper 
way find a ready sale for them and the public fully appreciates 
them, so that the demand will always be on the increase rather 
than the decrease. But the unwise policy of those who are try- 
ing to evade the patent is sure, if persisted in, to bring the 
process into disrepute. If you will only imitate our manufactur- 
ers of Bolton and the neighboring district in Lancashire by 
producing finer and better yarns, you will find ample work for 
every loom, and you will find that mercerization will be a great 
help. And if you will only go on spinning better and mercer- 
izing better, the day will come, as Mr. MONTGOMERY says, when 
you will not be able to distinguish silk from cotton or cotton 
from silk, because you can make one as bright as the other. 

The manufacturers of the East have it in their hands to have 
a prolonged life for their manufactures here, and they have no 
need to fear the South, because there is work enough for both. 
If the South makes the common and coarser goods, there will 
always be enough for you, if you keep improving and not dete- 
riorating. But you have begun already to send out worse cloth 
because you want to evade paying the royalty. You can never 
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make a silk purse out of a sow's ear. You can never turn out 
good work unless you put good work into it. As our Japanese 
friend was saying, if America will only make the best goods 
that she is able to make, she will beat the world. 

I am sorry to have taken up so much time, but I am very 
glad indeed if what I have said has been of any interest to the 
company. I would like for just a moment, if I may so digress, 
to do here what I had the opportunity of doing on the boat as 
we came across the Atlantic, after hearing the sad news or the 
assassination of your President. The President, Mr. FiSlI, this 
morning described that tragedy in such words that I am sure 
that I could not attempt to convey to your minds anything 
like what his words conveyed. But from the desire that a 
closer friendship may exist between the two English-speaking 
races and between our two peoples, I should like to say 
this, that when we heard of the tragedy last Saturday week 
in England, I do not think that there was a village, let alone a 
town, where a newspaper was distributed, but what a grief was 
felt at your loss and at that sad event which was next to the 
gricfwhen our own old, dear Queen died. And if ever America 
wanted a proof of En^^land's friendship, that proof was there, and 
I am glad to say that a great man}^ American people were in 
England on that Saturday morning, and they for themselves 
could sec that it was more than skin deep, that it went deeper 
down than that. One of our English j)apcrs, in speaking about 
the friendship existing between us, said that wc must remember 
that we were bone of your bone, flesh of your flesh and blood of 
your blood, and that every fibre of our better natures vibrated 
and beat together on every occasion when any trial of this kind 
happened. 

Well, I for one take the view that, sad as this event has been, 
there is something significant in it. I was very much struck 
with the President's prophetic words and especially with his 
prophetic policy in the speech that he made at Buffalo. Then 
with regard to the tragedy itself he said, " It is God's way" — 
I believe those were his words — '* It is God's way" — and there- 
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fore he bowed to the inevitable. There is no doubt at all that 
the pure life that he lived, the domestic life that he lived and 
the example that he has shown to all the world in that home, the 
way in which he did his duty in that high office that he held, 
will never be forgotten. And when I read in the papers that 
he had died a comparatively poor man, I seemed to say from 
the bottom of my heart, ** Thank God that is so," because he 
has proved to all the people that he was a thoroughly honest, 
conscientious man, and that he has done his duty from the love 
of duty, and that he has died the richest man in America ; be- 
cause any man can make money by the lowest instincts of his 
nature, but it takes a good and true man to make a reputation 
such as President McKlNLEY has left. And there is no doubt 
about this, that it is God's way of showing this nation that there 
is something to aim for more than what we have been recently 
trying to aim for — that is, the acquisition of great wealth. All 
the wealth that is being made by those men who have deserved 
it by the outcome of their brain power, all the wealth that they 
have got, will never equal the wealth that that man has accumu- 
lated in the good name that he has left. 

Ladies and gentlemen, we feel the same as you do about your 
President. We feel with you in every calamity of this kind. 
And all that I can say is this, that I hope that with all our priv- 
ileges we may so use what God has given us in such great abun- 
dance that we may be enabled one day, instead of making imple- 
ments of war, such as I saw in the Exposition today, to direct our 
increased intelligence and advanced civilization so that our two 
branches of the Anglo-Saxon race may seek to compete with 
each other not with those tools that are made to destroy human 
life, but that in the tool shops of our different countries we may 
rival each other in producing those things which will help in our 
manufactures, clothe our people better and make those luxuries 
which our civilization brings about, so that we may all grow 
better in that way and at no distant day make war impossible. 
Wc have this in our power. And therefore we trust that the 
union which has been cemented by this latest tragedy will grow, 
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and that it will be so steadfast that we shall never hear another 
word as long as we live other than that of the feeling of deepest 
sympathy with each other. [Applause.] 

The President. After this very interesting talk from Mr. 
Maddocks I must say I do not feel at all guilty for having 
drawn him into it. When he began I did not know but I might 
have put him in a very uncomfortable position, as Mr. MADDOCKS, 
as he says, is an owner of the mercerizing patents in America 
which he is attempting to defend, and for us to consider the 
best way to mercerize, the best way to get at results, and per- 
haps conceive of some way in which we can get around his pat- 
ents, it may be said that we are rubbing it in a little when we 
ask him to discuss the question with us. 

Is there anything else to be said on this paper gentlemen ? 
If not, we will take up the next paper on the programme, which 
is, The Round Bale at the Mill, by Mr. W. S. SoUTHVVORTH of 
Lowell. Mr. SOUTHWORTH was not able to be present and Mr. 
Woodbury will read the paper. 
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THE ROUND BALE AT THE MILL. 
Wm. S. Southworth, Lowell, Mass. 

The Massachusetts Cotton Mills at Lowell have used at 
various times during the last four years about fifty thousand 
bales of "round cotton", />., the round-lap bales of the 
American Cotton Co. The use of so considerable an amount 
has naturally turned the attention of the managers of the mills, 
first to the making of various experiments to test how far the 
claims of superiority made for this form of bale were justified 
practically ; and, second, to the devising of suitable mechanical 
means of opening, mixing and distributing the cotton to the 
feed boxes. 

I give the following results of experiments made, with as little 
of comment or explanation as possible. They are not selected 
statements, but cover all the tests made ; had there been any 
thought in my mind of future publication, I should doubtless 
have been at more pains to repeat and amplify them. 

COMPARISONS OF TARE, ROUND-LAP VS. SQUARE BALE. 

Dec. 1897. 30 round bales, gross 12,643 lbs.; tare 148J4 lbs., 1.17% 

40 square " " ^0,715 " '* 892 J^ " 4-31% 

April, 1900. Gross weight, (round) 4,518 lbs.; tare 34^^ lbs., 0.76% 

(square) 4,850 " " 201 J^ " 4.16% 
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The next comparison is on a larger scale, and covers other 
matters as well as tare : 

Feb. 1901. 200 round bales; invoice weight, 52,627 lbs. ; re-weight 
52,652 lbs.; 25 lbs. gain. 
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loo square bales; invoice weight, 53,589 lbs.; re-weight 53,107 lbs.; 
482 lbs. loss. 

Tare on round bales, 437 lbs., or 0.83% 
" " square " 2,070^4 " " 3.90% 

Value of round bale sacks, J3.82 

" " square bale sacks and hoops, 12.12 

A higher price for the round bale covering could probably 
now be obtained. Assuming for the sake of comparison that 
the price of the cotton was ten cents per pound in each case: — 

Net lint from round bales cost, 10.072 cents per lb. 
" " *' square " " 10.476 " " " 



Difference favoring round bales, 0.404 
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Two comparisons have been made to show the relative 
amount of moisture. One bale of each kind was taken, at ran- 
dom ; the net weight was ascertained, and the cotton was then 
thrown loosely into bags, which remained in the opening room 
undisturbed for ten days before rc-wcighing. The loss by 
drying out was : — 

January, 1900, round cotton, 1.27*/^ ; square, 2.28% 
March, 1901, " ** 1.21%; ** 2.52% 

Of course this comparison is on too small a scale to justify 
definite conclusions; but those who have travelled in the cotton 
country will be most likely to accept the results as within the 
truth, — having soon for themselves the prevailing custom of ex- 
posing to the weather indefinitely the large soft bales turned out 
by the ordinary gin. 

If these percentages of shrinkage are applied t(.) the two lots 
of cotton compared in the experiment of last February, we 
obtain a corrected cost, using the assumed original price, as 
follows : 

Net lint from round bales, dry, cost 10.198 cents per lb. 



s(iuare " " *• io-734 
Difierence favoring round bales, 0.536 
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As bearing on the question of storage space occupied, and of 
strength required in store-house structures, I will say that I 
have, without much effort, piled round bales in such a manner 
as to put 24,307 pounds weight into 900 cubic feet, measurinij^ 
"overall". I calculate that a load of 225 pounds per square 
foot could be put upon the floor of a store-house, given 8!j 
feet clear height. 

To present more clearly the method used for handling round 
bales in the opening room, I provide a photograph showing a 
portion of one of the rooms at the Massachusetts Mills. The 
unrolling machine was devised and patented by Messrs. BosCA 
and Bennkk, in my emplo\*, and is built by the Kitson Machine 
Company. A bale is brought on a truck to the rear of the 
machine, the sacking is stripped off, and the bale is rolled upon 
the lifter, which, upon the moving of a clutch lever, raises it so 
that it rolls forward upon the travelling apron, which is slack 
enough to let the weight of the bale be mainly supported by two 
of the drums underneath. When a second bale is readv, another 
clutch is operated to lift and carr\' fc^rward the first bale, and so 
on, until three bales are unrolling at once. The sheet or bat is 
broken uj) by drawing rollers into ragged pieces generally about 
a foot wide. 

To this machine we have added an inclined apron, and a series 
of horizontal aT)rons f«)r carrx'inij; the cotton directh' to an\' one 
of the eicrht feed boxes in the rotur., nnl\' ti\e of which ctnild be 
shown in the photograph. The horizontal apions an; in differ- 
ent i)lanes, Kn\K: al)o\e another, ()\'erlapj)ing a little at the ends; 
and the direction nt motion of an\- of them is reversible bv 
means of such a friction clutch as is ccunmonh' furnished with a 
lathe. 

As this distributing aj)j)aratus lias l)i;en comj)leted onlv' re- 
ccntl}', I am n(»t able to <\\\ positive!}' from e.xperience what, if 
anv, economx' of labor i^ secured 1)\' its u<e. I think, however, 
that three men ccaild (lo all the work of opening and feetling for 
a row of twelve lap])ers. 
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The President. You have heard the paper, gentlemen; it 
would seem as if there ought to be some discussion aroused. I 
know a great many of us have tried the round bale, and a great 
many reports have been made for and against its use. Mr. 
Truesdell, can you not give* us some particular information on 
the subject? 

Mr. Oscar B. Truesdell. In using the American Cotton 
Co.*s *'Roundlap Bale", there is certainly a saving to the pur- 
chaser, not only in tare, reweights, and shrinkage, as shown by 
Mr. South worth's paper, but in the picker waste, sand and 
not accounted for. This **not accounted for" every superin- 
tendent knows is a "thorn in the flesh", when making up his six 
months* accounts. 

In tests that I have made at different mills, using the same 
grade of cotton in square and round bales, I have found from 

5 square bales, gross wt. 2,432 lbs., finished laps, 2,148 lbs.,=88.32% 

^>3^3 " =947^ 
1,400 " =86.95% 
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924 " =86.35% 
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tt tt 

tt tt 



959 j^" =90-35% 
980^" =94.67 



Mr. John E. Prest. Mr. President, I would like to ask Mr. 
Truesdell where the difference comes in in the picker waste 
between the round and the square bale. What has that to do 
with picker waste, whether it is round or square, and both the 
same grade of cotton? 

Mr. Oscar B. Truesdell. Because the method of putting 
up this cotton, passing it through the trunk system, cleans the 
cotton better than where it goes directly into a lint room and is 
taken from there and put into the square bale. The machines 
for rolling the round lap bale have about the same effect as the 



224 

cleaning process in the trunk s>*steni, so that it certainly takes 
out more of the picker waste, more of the sand and more of the 
dust. It comes from that more than anx^thing else. 

Mr. John E. Prest. Don't you get it on the next machine? 

Mr. Osc.\R B. Truesdell. No, not if it is taken out. It is 
not there. 

Mr. John E. Prest. Both the same grade of cotton ? You 
cannot get more from one than you can from the other. 

Mr. Osc.\R B. Truesdell. Yes. but if the picker waste and 
the dust are not in the cotton on the round bale you do not 
have to take it out. 

Mr. John E. Prest. You do not have to in a square bale 
any more than you do in the round bale. 

Mr. Charles H. Fish. I think Mr. Truesdell*s idea of 
the process of making the round bale is, that it is a cleaning 
process, more so than the process of making a square bale. Is 
that it, Mr. TRUESDELL? 

Mr. Oscar B. Truesdell. That is the idea. 

Mr. John E. Prest. That is it; that explains itself. 

Mr. Joel Smith. Mr. President, what advantage is it to 
the manufacturer to buy the round bale? 

Mr. Oscar B. Truesdell. You get your cotton in better 
condition; it comes to you better. There is certainly less tare. 
Where you get about five per cent, on the square bale, you get 
less than one per cent, on the round bale. Your cotton does 
not come with the bagging all torn up. The weights are marked 
on the cotton as it is put up, and you get exactly what you pay 
for. We claim that one per cent, of tare is all we have, and as 
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shown by Mr. SoUTHWORTH*S report, it is generally less than 
that. 

Mr. Joel Smith. Yes, but the cotton factor charges the 
difference in the cotton. 

Mr. Oscar B. Truesdell. Yes, he charges, not all the dif- 
ference, but part of it. The tests that I have made at different 
times show that we can get a larger per cent, of finished laps out 
of cotton put up in the round bale than we can out of the square 
bale. So that really the cotton is cheaper to buy in the round 
bale than it is in the square bale. 

Mr. John E. Prest. Mr. President, one point I would like 
to ask. Mr. TRUESDELL says there is more dirt in the square 
bale than in the round bale. I take it for granted, then, that 
the cotton in the round bale is of a higher grade than in the 
square bale. In the round bale you get a middling cotton and 
in the square bale you get a strict low to middling. 

Mr. Oscar B. Truesdell. No, the grade of cotton is the 
same, but we claim that we clean it better ; we take out more of 
the sand. 

Mr. John E. Prest. You clean it before it is baled? 

Mr. Oscar B. Truesdell. Yes, sir. 

Mr. John E. Prest. So that makes a higher grade, does'nt 
it? 

Mr. Oscar B. Truesdell. Well, not a higher grade. We 
grade by leaf and sand. 

Mr. John E. Prest. Do you take it all out? 

Mr. Oscar B. Truesdell. We do not claim to take all the 
leaf out. We take all the sand out, or nearly all. 
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Mr. John E. Prest. The cleaner you get your cotton the 
higher grade it is, isn't it? 

Mr. Oscar B. Truesdell. Yes. 

Mr. Joel Smith. I have had very little experience in using 
round bales, but in what I have used I find about the difference 
that Mr. Truesdell speaks about. The factor charges you for 
that difference. Where is the manufacturer benefitted? 

Mr. Oscar B. Truesdell. Well, as I said before, it is this 
difference, that your cotton will certainly work better, and the 
sand and dust being taken out, why, you get more out of the 
cotton for what you pay for. You do not have your skrinkage 
on your weights. Square bales will shrink all the way from three 
to four pounds on each bale, won't they? 

Mr. Joel Smith. Yes, sir. Well, the round bales shrink, 
too. 

Mr. Oscar B. Truesdell. Wc claim that you are going to 
pay for exactly what you get. We do not have any shrinkage. 
We do not want to have to take off from three to five pounds. 

Mr. John E. Prest. In reply to Mr. TRUESDELL and also 
to Mr. Smith, I will say that I have used round and square bales 
and watched them. Wc do not get the tare from the round 
bale that wc get from the square, but we pay for it ; we pay for 
that difference ; they charge more for it. There is not that sav- 
ing that it seems on the surface. We have paid for that to start 
with. When wc get through and sift it down, there is not so 
much saving as perhaps may appear, to start with. 

Mr. Oscar B. Truesdell. Well, there is some saving, isn't 
there, Mr. Prest? 

Mr. John E. Prest. That is right. 

Mr. Oscar B. Truesdell. We will take that little, then. 
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Mr. John E. Prest. It is put up nicely, and all that sort of 
thing. 

Mr. Oscar B. Truesdell. Yes, sir. 

Mr. John E. Prest. And the manufacturer is paying for it. 
But it is so little sometimes that it is hard work to find it. 

Mr. J. R. Montgomery. I think very likely it might clear 
up the matter a little to the members present to know whether 
these comparisons are being made on the same grade of cotton 
and the same price of cotton. 

Mr. Oscar B. Truesdell. Well, the tests were made on 
the same grade of cotton, sir, without regard to price. 

Mr. J. R. Montgomery. That does not cover the point. 
That does not cover the point Mr. Prest raised. The point is, 
are the cottons charged up to the manufacturers at the same 
price, or are you making comparisons at two different prices? 

Mr. Oscar B. Truesdell. If I understand you, if the square 
bale cotton costs ten cents, why, a round bale cotton would cost 
say three-eighths of a cent more. 

Mr. J. R. Montgomery. Then you are charging for a dif- 
ferent grade of cotton, as Mr. Prest says? 

Mr. Oscar B. Truesdell. No; for the same grade of cot- 
ton at the first cost we are charging more, because we are not 
selling you the hoops and the heavy bagging. We are selling 
you nothing but the light burlap. 

Mr. J. R. Montgomery. Then we will eliminate, for instance, 
the question of hoops and bagging, and get down to seeds and 
tare. 

Mr. Oscar B. Truesdell. Yes. 



228 

Mr. J. R. Montgomery. So as to get it right down so we 
can understand the comparison. Are you making a compari- 
son on cottons with the tare entirely out — tare disappeared ? 
Is the grade of cotton at the cost value of bale the same that 
you are making your comparisons on? 

Mr. Oscar B. Truesdell. On these tests that I have made, 
you mean, by putting it through the picker? 

Mr. J. R. Montgomery. I am thinking more especially of 
these figures that are in this paper just read. 

Mr. Oscar B. Truesdell. These tests, of course, I do not 
know anything about. I have not seen the paper until recently. 
I do not think I understand exactly what you want to know on 
that. 

Mr. J. R. Montgomery. I am trying to get at the basis for 
comparison. To get such a basis for comparison we will take 
the cotton in the pile, before it is baled, cither in the round or 
the square bale. 

Mr. Oscar B. Truesdell. Yes. 

Mr. J. R. Montgomery. Take from the same picking, the 
same field. 

Mr. Oscar B. Truesdell. Yes, the same grade. 

Mr. J. R. Montgomery. The same grade in every way. 

Mr. Oscar B. Truesdell. Yes. 

Mr. J. R. Montgomery. Now, those arc charged up at the 
same price. Is it on that comparison that you make this gain 
in tare? 

Mr. Oscar B. Truesdell. Yes. 

Mr. J. R. MOxNTGOMERY. And in the shrinkage? 
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Mr. Oscar B. Truesdell. Yes. 

Mr. Charles H. Fish. If I understand it rightly, Mr. 
Truesdell, in that case the cotton taken from the same pile, 
part of it shovelled off and going into a round bale is sold for 
iof6 cents, for instance; the other part is shovelled into a 
square bale and sold for lO cents. 

Mr. Oscar B. Truesdell. Yes. 

Mr. Charles H. Fish. So it is the same cotton in a way; 
it is the same cotton, but the basis — 

Mr. J. R. Montgomery. Yes, but you have eliminated 
three-eights cents worth of dirt and seed. 

Mr. Charles H. Fish. True. That is the point exactly, 
that the basis upon which these figures were made, I suppose, 
is the round bale with its additional cost attached but with the 
seed eliminated. 

Mr. J. R. Montgomery. Well, your additional higher grade. 
It is a higher grade after eliminating these two? 

Mr. Charles H. Fish. It is a cleaner cotton, yes; the same 
cotton, cleaner. 

Mr. J. R. Montgomery. And therefore a higher grade. 

Mr. Charles H. Fish. Yes, if you wish to call it that. 

Mr. J. R. Montgomery. You have got to grade it on the 
dirt. The cleaner it is the higher the grade. 

Mr. Joel Smith. Mr. President, I do not recognize any dif- 
ference, only the cover of the bale ; that we have to pay for. 

Mr. Charles H. Fish. Well, it would seem as if this ques- 
tion of the round bale always brings up these two cham- 
pions. There are those who say the round bale is all right and 
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those who say it is not all right ; that is, those who say the 
square bale is better than the round bale. The makers of the 
round bale admitted a few years ago, when it first came into use, 
that the round bale was not perfect, but claimed that the diffi- 
culties which were spoken of in the unwinding of it or the handling 
of it, had been entirely done away with and that hereafter it was 
to be all right. Well, whether or not that early experience influ- 
ences any of us — I say any of us, because I took issue against it 
at the start — or whether or not the old idea of the round bale 
as being an unhandy thing and a bad animal to handle does 
prejudice our opinions today is a question. I am inclined to 
think that it is a very close point whether the additional price 
which is charged for that cotton is gotten back by the mill, or 
whether the cotton grower and seller get most of it. It is to be 
regretted that Mr. SOUTH WORTH is not here to take part in the 
discussion, although I think that Mr. Truesdell may under- 
stand the situation as well as Mr. SOUTHWORTH, but not having 
written the paper he is not in position to take the same stand 
that he would if he had written the paper. 

Mr. Joel Smith. Mr. President, I have no idea of entering 
into any discussion at all, but I have recently had some little 
experience with these bales and also with the Lowry bale, and it 
does not make a bit of difference to me which I use. The 
question in my mind is, where is the manufacturer benefited by 
using the round bale? That is the question I asked. They 
charge more for the cotton in comparison to the cover; that is 
all there is in it. 

Mr. J. C. Smith. Mr. President, we have had some experi- 
ence at our mill with these round bales. Of course I speak of 
them as I find them. About the price of the cotton, I know 
that we bought that cotton just as cheap as you could buy the 
square bales at the same time, the going price, and we have used 
about 3,000 of them this year, and a good deal of what Mr. 
Truesdell says is true. I think there is a benefit; at least I 
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find it so anyway. Speaking of the dirt, sand and leaf I think 
there is less of it in these round bales, and as he says, I suppose 
the reason is, in going through the process of getting it into a 
round bale, it gets this dirt out of it. I see no other way. We 
made tests at our mill, and I am sure the result was in 
favor of the round bale. Then about the hoops and bagging. 
Now on a square bale, if I remember right, the hoops and bag- 
ging are something like 23 or 24 pounds, and on a pair of round 
bales, which are the same as one square bale, there are about 
three pounds of bagging. Mr. JOEL Smith says that we pay 
more for it. Well, we did not pay more for it ; I know that we 
paid the same price as we did for the square bale. 

Mr. Joel Smith. The same grade? 

» 

Mr. J. C. Smith. The same grade and the same staple. I 

speak of this as I find it. 

Mr. Charles H. F'ish. Is it not a fact, may I ask, that the 
balers, the makers of the round bale, advertise that they do 
charge a small increase over the same grade of cotton in the 
square bale? Is that not so, Mr. Truesdell? 

Mr. Oscar B. Truesdell. Yes. 

Mr. Charles H. Fish. So if you did buy that cotton at the 
same price, you are a very good cotton buyer ; you were very 
fortunate at that time. They do charge an additional amount 
for having that cotton put up in the round bale, and if you can 
catch them every time on that, I should do it. 

Mr. J. C. Smith. I believe that is the general opinion, that 
you do have to pay more, but I know in our case we did not. 
And I will say further that the only trouble we found with that 
bale was with the men that opened it. The men that open it 
do not like it as well as the square bale. But that does not cut 
any figure at all, and that is the only trouble we had. So far as 
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everything else goes, I think the round bale shows the favorable 
opinion — in my opinion, anyway. 

Mr. Charles H. Fish. You will understand that I do not 
mean to imply that you did not pay the same for the round bale. 

Mr. J. C Smith. I understand. 

Mr. Charles H. Fish. I simply meant that the advertised 
rate is more for the round bale than for the square bale. I think 
if you can buy the round bale for the same money as the square 
bale, there is no question which of the two you ought to buy — 
no question about it. It is merely a question as to the advan- 
tages to offset the additional price which is usually paid. I think 
perhaps we will have to have another paper on the round bale 
at the next meeting and continue this discussion. 

Now, if you please, we will go on to the next paper, Over- 
working of Cotton in the Card Room, by Mr. E. W. THOMAS of 
West Durham, N. C, an ex-president of the Association. Mr. 
Thomas was unable to come to this convention and Mr. 
Woodbury will please read the paper. 
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OVERWORKING OF COTION IN THE CARD ROOM. 

Edward W. Thomas, West Durham, N. C. 

This subject is one of all importance to the cotton mill manu- 
facturer and ought to be given far more consideration than it 
has yet received. Confining ourselves strictly to the carding 
and roving processes, as well as to the picking, for we must 
start with certain well authenticated facts, one of which is this, 
that cotton yarn possesses when spun only about 25 percent, of 
the strength that the individual fibres have before being oper- 
ated upon at all. This fact has been fully determined by the 
experiments of Dr. Bowman and I think some others, 

What percentage of this loss of strength ought to be charged 
to the picking, carding and roving processes and what to the 
spinning, I do not think has been fully determined, but it is safe 
to assume the larger share of the loss in strength is from the 
working of the picking and card room operations; nor as far as 
I know has the result been dissected, giving any specified 
amount of loss in strength as the result of the individual pick- 
ing, carding, drawing or roving processes. 

There are three specific objects to be obtained before the 
spinning process, and they are to thoroughly clean the cotton, 
to attenuate from the lap to the fine roving, and to produce 
evenness of work. The pickers and cards are allied to the first 
and second elements as specified, and the drawing frame pro- 
cesses of today are more for the process of evening than for 
attenuation, as was the case years ago. Roving machinery is 
clearly an attenuation process. Now, in which of these pro- 
cesses is the greater harm done to the cotton in its transit from 
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bale to roving? Taking first the picking machinery* and while 
we are apt to give ample machinery to all the other departments, 
we do not pay heed enough to the proper fitting up of our 
picker rooms, as to the number of machines to be used. It has 
been my experience that the greater share of manufacturers give 
but little heed to this ; it seem& to be the place where economy 
in cost of installation is paramount to the proper working of the 
cotton. Now, there seems to be no just reason for this, for it is 
a department where the most unskilled and least paid people 
are employed, and I think it is safe to assume that where too 
few machines and too low a labor cost per pound for the pick- 
ing room is found, that following this will be found increased 
cost of labor on cards and more extensive repairs in the way of 
clothing ; and that when you find a mill whose picking cost is 
high, you will find that item more than offset by less labor cost 
and a better running condition of the cards. 

I do not wish to be understood as being an exponent of our 
present system of picking. I will acknowledge that our builders 
of picking machinery are giving us machinery of superior work- 
manship and have spent thousands upon thousands of dgllars 
for evening devices and large amounts in perfecting; still we 
are unable to obtain perfectly uniform weights of laps, nor do we 
obtain laps of uniform density when comparison is made between 
the various square inches in a yard of lap. To illustrate more 
fully, take the case where the standard weit^ht of a finisher picker 
lap is 12 ounces per yard, and taking a single yard of such a 
lap that weighs just 12 ounces, and irfiagine this one yard to be 
cut into 36 strips each one inch wide and, say, 40 inches long. 
Now weigh each of these 36 strips, which compose this single 
yard of lap, and would it surprise you to find that the extremes 
would vary 30 per cent? Now this variation shows just what is 
happening in feeding to the card. The sliver delivered by the 
doffer must necessarily vary just the same, practically, as it is re- 
ceived by the feed roll of the card, with the attenuation caused 
by the draft of the card. 

It may be asked what this has to do with ovenvorking of cot- 



235 

ton in the card room. The answer is this : that as a result of 
the unevenness of the card sliver we try to overcome it by in- 
creased processes in the card room, making additional operations 
and sets of weighted rolls through which the cotton is passed, and 
each and every succeeding operation weakens the fibre. To 
prove this quickly and conclusively, try running sliver through 
four or five processes of drawing, or even more, and you will 
find your sliver so weak or lifeless that it will break while draw- 
ing from the can. 

Do we overwork cotton in the cards? The answer to this 
depends much on circumstances. On ordinary cottons I think 
the finisher picker lap ought to weigh between 1 1 and 13 ounces 
per yard. I believe a heavier lap than 13 ounces tends to fill 
the clothing and cannot be taken from the feed by the lickerin 
with uniformity. Not a great while ago I visited a mill where 
the lap was i8>4 ounces per yard, and the clothing on the cards 
showed the result of this extreme weight as well as the looks of 
the carding. A test made by the writer some years ago at a 
mill where there were some Kelley speeders running, very fully 
convinced me that we used too many operations in our card- 
rooms. The so-called Kelley speeder had a wide roller beam, 
on which were three sets of drawing rolls, the design of the 
frame being to take finished drawing sliver at back and make 
fine roving on front. In the experiment referred to, cans of card 
sliver were used instead of drawing sliver, and made into num- 
ber 4 hank roving, which was afterward run single on a warp 
spinning frame and made into number 28 yarn, the yarn being 
made without any doublings whatever between pickers and the 
yarn. The elasticity of this yarn as compared with yarn made 
from single carding, two processes of drawing, and three pro- 
cesses of roving machinery, was 34 per cent, higher and the 
breaking strength about 30 per cent, higher. 

Now this was conclusive evidence that cotton as ordinarily 
worked is weakened very materially, and the experiment gave a 
result very much desired by weavers and that was the increased 
elasticity of warp yarns. 
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For a good many years a large and prosperous mill in New 
England has been making practically fine yams for weaving, 
where there were no drawing frames in use. The question is, 
are drawing frames essential? If practically we could obtain 
even card sliver, and if we can do without drawing frames, 
would our yarn not be stronger under these conditions? I do 
not think there is any doubt about it. Practically all the 
doublings on drawing frames and roving machinery is designed 
in a great measure, if not wholly, to counteract unevenness at the 
start, viz, the finisher picker lap. While doublings are a 
necessity, under present conditions, cannot something be done 
to get even yarn without using so many operations in the card 
room? It would certainly seem that with a picker lap of prac- 
tically uniform density, and the sliver frame card of uniform 
weight per yard, some of the processes now in vogue 
might be eliminated to the benefit of the yarn and also in de- 
creased cost. 

It is stated that some fine spinners on hard twisted yarns, 
have already abandoned the third process of drawing, and are 
producing more even and stronger yarn. I believe to obtain 
the best results in a mill and to retain as much of the original 
strength of the staple, is to remodel picking machinery; to ob- 
tain a more uniform lap in density ; to have an evener on the 
card to correct such uneven weights as may be taken from 
doffcr; to eliminate drawing processes; reduce doublings on 
roving machinery, so far as is possible. This subject is one of 
paramount importance to the manufacturer, and any improve- 
ments in cotton working machinery tending to give stronger 
and more elastic yarn should be fostered and encouraged. The 
writer is well aware that there is much in these suggestions that 
is debatable, and trusts there will be a full and free discussion. 
This country is gradually reaching a point where its growth of 
cotton will be practically spun and woven within its borders, 
and become the great distributing centre of manufactured cotton 
goods of the world. The increase in home consumption of 
cotton the last ten years was about 28 per cent; the Northern 
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mills decreasing irom 2 y02yyi62 bales in 1891 to 1,966,897 in 
1901 ; the Southern mills increasing from 604,661 bales in 
1 891 to 1,621,931 in 1901. The value of the cotton crop in 
the seasons of 1900 and 1901 was $494,567,549 or $47.63 per 
bale. With every prospect in the future of our being the centre 
of manufacturing, should we not make effort to make the best 
and strongest yarns that can be made ? The question is what 
can be done to produce those requirements. 



Mr. John E. Prest. Mr. President, this is a very important 
subject to all of us. I am very sorry that Mr. Thomas could 
not be here to discuss this question and give us the points. I 
think if a gentleman who writes a paper of this kind were pres- 
ent to discuss the question our time would be spent to better 
advantage than to pass it over. There is a great deal in this 
paper to be discussed, very good points, and a great many 
questions might be asked relating to it, and we could no doubt 
get much valuable information from Mr. THOMAS if he were 
here. 

Mr. Charles H. Fish. There is no question but that it is 
to be regretted that Mr. THOMAS is not here, because it is a 
very important subject, and he seems in this paper to take in a 
way a radical view of the situation. I noticed in the paper of 
Mr. KlTTREDGE it is stated that " The cotton fibre is extremely 
pliable and tough, and it takes extremely hard usage to injure 
it. It is not as delicate as it looks." Then he adds: ** That the 
fibre is liable to injury by the harsh mechanical treatment it 
sometimes receives admits of no question, but it has never been 
shown than a compression of 50 pounds to the cubic foot dam- 
ages the fibre." As this paper was read, my mind went to the 
paper of Mr. KlTTREDGE, where he gives the impression that 
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you cannot easily injure the cotton fibre. Mr. Thomas seems 
to take the other view — that we are injuring it by the treatment 
which it receives in the best of our mills ; that our process is 
wrong. 

Mr. John E. Prest. Those are points that came to my 
mind in reading the paper through. Perhaps Mr. Thomas 
has discovered something that we have not found yet 

Mr. Charles H. Fish. I will say that I know of one mill 
which is well run, a mill which stands very well and makes un- 
usually good cloth, where they have never used the process of 
drawing for years, and within two years they have put the ap- 
paratus in. 

Mr. John E. Prest. I think there are two or three cases in 
the country. 

Mr. Charles H. Fish. Yes. 

The President. We will now proceed to the reading by the 
Secretary in the absence of the author of the last paper of the 
evening, Cotton Waste, by Col. Samuel Webber of Charles- 
town, N. H. 
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COTTON WASTE. 

Samuel Webber, Charlestown, N. H. 

Honorary Member of the Association, 

The amount and economical disposition of waste is one of the 
questions which always arises to trouble the cotton manufacturer, 
and one which has not appeared to any great extent in the dis- 
cussions of this Association, and on which, it seems to me, a 
good deal of light might be thrown, and valuable information 
gained, if some of the active members of this body will give us 
the results of their experience at the present day with the im- 
proved modern machinery now in use, both as to the amount of 
waste made in the mill, in working cotton, and as to the most 
economical manner of disposing of it, whether by attempting to 
re-work a greater or less portion of it into their regular product, 
or by selling the whole of it to other manufacturers of coarser 
or different fabrics, into which it could be put to good advan- 
tage. Although it is a long time since I have practically handled 
the cotton fibre in a mill, and my views on the subject may be 
considered rather as a *' back number," I am inclined to favor 
the latter mode of disposition, rather than that of returning it to 
the picker house to be mixed in with fresh cotton and worked 
into the regular goods of the mill, and my reasons for it are 
these : I believe that in passing through the beaters of the 
picker and the grip of the fluted rolls of the drawing frames and 
speeders, the spirality or convolutions of the fibre, are more or 
less injured, and that a second working of them will render them 
more smooth and slippery, and less fitted to go into even yarn 
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for any of the medium or finer fabrics. The flyings from the 
card are also liable to the objection that they are mainly of the 
shorter and imperfect fibres, and therefore not so suitable for 
perfect goods. When I was working cotton myself, double 
carding was in fashion for all but the coarsest numbers of yarn, 
and was largely used on them, and there was a great deal of 
waste from the finisher cards, as well as that from the drawing 
and slubbers, which seemed to be too good to be rejected and 
sold, which I sent back to the picker house, but in these days of 
single carding with the revolving flat card there is no such 
waste, and I believe that the quantity of card waste is very 
much reduced. During the time when I was at Portsmouth 
making spool cotton in 1864, I found that the best waste from 
the Egyptian and Sea Island cottons used for No. 60 to No. 
120 worked in very well with Texas cotton for numbers from 
No. 14 to No. 40, but that from those numbers I had a good 
deal of waste, which was not of suitable character to re-work for 
sewing thread and I utilized it by putting in a dozen cards, with 
the necessary drawing and roving frames and a coarse mule, in 
a vacant wing, and spun all this into coarse hosiery yarn, which 
proved the most profitable part of the business, and left me very 
little of any great value to sell. Such a little independent plant 
is not always practicable, but it seems to me that many of our 
large mills on fine numbers might install one to advantage. I 
have always believed that there was a great deal of unnecessary 
waste made, and I know this to be a characteristic of the Amer- 
ican people, from the forest and farm to the household and 
kitchen, and it universally attracts the attention of foreigners, 
who are carefully trained to more economical habits ; and, when 
in my younger days I wondered at some of the evident waste I 
saw, it brought the answer that ** cotton was cheap, and labor 
expensive, and it would not pay to save it." I did not believe 
in the philosophy of the excuse then, nor do I now, but of later 
years, as I have been going about the mills, measuring power, I 
have seen waste made in a way that appeared to me perfectly 
inexcusable. I have seen a fly frame tender deliberately strip 
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off the whole of the last layer of roving from a slubber bobbin, 
and throw it over her shoulder, to go into the waste basket, to 
save herself the trouble of coming round to the back of the 
frame again, to replace it, when it ran out properly a few minutes 
later, and this not once, but many times, with other instances of 
a similar character in different departments of the mill. Of 
course it was none of my business, but I mention it now, to show 
that the question of waste is an important one, and needs more 
attention than I think it generally receives. I am fully aware 
that in many mills it is very closely looked after. 

While it is possible to re-work such waste as this from the 
roving frames, and most of the waste which is caused by "break 
downs " at the railway heads and drawing frames, that from the 
cards, should, I think, be entirely rejected ; the strippings usually 
are, and I believe most of the flyings, which are probably to a 
large extent, short and imperfect fibres. 

These imperfect and unripened fibres have been very fully 
discussed and illustrated at previous meetings of the Associa- 
tion, and I will only add that I once had an unpleasant experi- 
ence with a lot of cotton which contained many of them, in the 
carding and spinning rooms, and later in life, when I was at the 
Manchester Print Works, with a lot of cloth into which some of 
these unripe fibres had been worked, as follows: 

We had printed a number of pieces with a drab, or stone- 
colored ground, with black and red figures, and when the goods 
came from the dye house they were covered with fine, white 
specks, which had not taken color. The workmen called them 
" measly," and no one could account for them until we procured 
a powerful microscope, which showed each of these white specks 
to be a fibre of smooth, glossy, unripe cotton which had not 
absorbed the color in the dye- bath. We saved the goods for 
the market by reprinting them with a fine black ** cover " which 
disguised and partially concealed the white specks, but it taught 
me a lesson about unripe cotton, and I believe such fibres con- 
stitute a large portion of the card flyings. I may have told this 
before, but it is worth repeating. 
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As I said at first, my opinions may not be of sufficiently 
recent date to be of much importance, but such as they are, I 
offer them as in favor of some other disposition of the necessary 
waste, than that of re-picking and re-carding it, to be worked 
into regular goods, for I believe that every operation tends to 
destroy the "spirality " or fluting of the fibre, and render it more 
slippery and 'less suitable to be spun into perfect yarn. 

I offer them, to draw out the comments of the younger and 
more active members of the Association who are now engaged 
in producing a much finer class of fabrics than were made 
thirty years ago, and with the aid of improved machinery 
which should make much less waste. I believe that waste 
is saved by the introduction of the revolving flat card and 
the disuse of the railway head, taking the cotton direct from 
the card to the first drawing frame, for the railway was to my 
recollection, a great ''waste producer," and also by the abolition 
of double carding, which seems to me to unnecessarily scrape and 
injure the fibre and to break and throw out a good deal of it as 
flyings, which was otherwise perfect. Much waste can be and 
probably now is saved by more careful attention on the part of 
the operatives, avoiding such instances as I have mentioned of 
throwing away the last layer on a speeder bobbin. There is 
also a recent invention which seems to me to be likely to be a 
great "waste-saver," and that is the introduction of the ** round 
bale," wound directly from the gin, with its more perfect cover- 
ing. Any one who has ever visited the cotton-growing districts 
of the South, and seen the old square bales, lying for days in 
puddles of wet red mud at some country railway station, can see 
at once the saving to be expected in this direction. 

This is a matter, however, which is not in the province of the 
manufacturer, except so far as his influence may go, in favoring 
the new method of baling and insisting on receiving his cotton 
in good order, and not loaded down as I have found it, with 
seeds and dirt, shovelled in from the floor of the gin-house, nor 
as I once found (before the civil war, too,) with a cannon ball, 
and in another case with half a hickory cart axle, neither of 
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which would be likely to find their way into one of the new 
style of bales. A young friend of mine, now at the head of one 
of the large cotton enterprises of the day, asked me some years 
ago, how I made up my waste accounts, and said he could not 
make his come out to square with the pounds of cotton put in 
to the mill, and I told him he had forgotten the fine dirt, blown 
away by the picker fans, and the shrinkage by evaporation of 
the moisture in the exposed bales, which, together with what he 
had accounted for, would probably square it, but that, as KlP- 
LING says, *' is another story." 

I hope some of the younger members of the Association will 
give us their views on the subject of " re-working waste," for I 
think it is well worth attention and discussion. 



The President. You have heard the paper, gentlemen ; is 
there anything to be said on this? It is another important 
question which ought to bring forth good discussion. I know 
myself that when I have worked cotton waste I wished I had 
not; when I did not work it, I wished I had. Nothing to be 
said on this paper? Then it is in order to adjourn until to- 
morrow morning at nine o'clock in this room. 

The Secretary. There is for distribution a supply of 
pamphlets on the Niagara Falls Power House, which we visited 
this morning. 

Mr. John E. Prest. I make the motion that we adjourn 
until tomorrow morning at nine o'clock. 

The motion to adjourn was put to vote and carried, and the 
President thereupon declared the session adjourned to Thursday 
morning, September 26, at 9 A. M. 
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THIRD SESSION. 



THURSDAY MORNING, SEPTEMBER 26, 1901. 



The Association met in the parlor of the International Hotel 
at 9 A. M., President FiSH in the chair. 

The President. We will now proceed, if you please, to the 
presentation of papers. The first paper on the programme is, 
Thread Boards and Guides, by LEWIS T. HoUGHTON of Worces- 
ter, Mass. 
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THREAD BOARDS AND GUIDES. 
Lewis T. Houghton, Worcester, Mass. 

Perhaps this subject of thread boards and guides has received 
so much of your attention in the past that to many of you it will 
be like threshing of old straw, but the fact of the straw having 
been threshed demonstrates that the grain is valuable and with 
your kind consideration for a few moments I will endeavor to 
find some few grains of interest that there may be left in the 
matter. 

In looking for information in regard to thread guides one 
thing which has interested me very much is the wide difference 
in opinion which prevails among the expert cotton spinners in 
regard to the shape for the eye of thread guides. A manufac- 
turer of thread guides recently made the remark that there were 
as many different thread guides as there were superintendents 
of cotton mills (very likely he exaggerated a little.) The prin- 
cipal point of disagreement that I have found is that one wants 
a straight back for the guide so that the thread will vibrate and 
not wear a groove in the guide. It is also claimed that this 
vibrating of the thread permits the twist to run up to the** bite of 
the roll" better, while others claim that these advantages are 
offset many times over by the extra breakage of travellers and 
the more arid uneven wear of the rings caused by this vibrating 
thread. It would seem that a matter like this could be and 
should be settled by so exhaustive a trial of the different shaped 
guides that there could never be any more doubt as to which 
was the best shape or else demonstrate that the shape was 
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immaterial. With only one standard guide to make, their cost 
would be less to manufacture. 

In an article on the Management of the Spinning Room, in the 
only reference to thread guides it states that the guide should 
deliver the thread EXACTLY over the center of the spindle. This 
requires a very fine adjustment for the thread guide. . The only 
method of adjusting the guide in the past (of which I have any 
knowledge) is for the guide to be screwed into a wooden block, 
which has proved very unsatisfactory and is the reason for some 
of the different size thread guides, for as the guide becomes 
loose in the thread board another guide of larger sized wire is 
used, or the hole is plugged and glued until the thread board is 
put out of business. 

When the Pontiac Guide is used it certainly should be accurately 
adjusted and also held solidly in place or the kink arrester will 
either break the thread when it is running all right or it will 
fail to catch the broken end of thread whdn an unavoidable 
break occurs and a series of spindles may be put out of com- 
mission. I recently saw a practical illustration of this while 
watching the work of a spinning frame. A thread broke, which 
was instantly followed by the five threads to the left in quick 
succession. An investigation showed thkt the guide on No. 
I spindle was turned down so far that the kink arrester end was 
almost in line with the center of spindle, which was the cause of 
the first break (as the thread broke repeatedly in trying to piece 
the end without moving the guide) ; the next four guides the 
kink arresters were turned out so nearly horizontal that they 
failed to catch the ends as they broke. The guide over the 
sixth spindle was in its proper position and the break was 
arrested. Here were six spindles stopped work for the fault of 
an improperly set thread guide. 

The overseer said that this was of frequent occurrence ; that 
loose and improperly adjusted guides were a continual source 
of annoyance and loss, that it was almost impossible to keep the 
thread guide in place after it had once been moved. I have 
been told that some mills employ a man whose whole time is 
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spent in looking after the adjustment of the thread guides. 
Evidently these mills realize the loss caused by loose and badly 
set thread guides, and judging from what frames I have seen, it 
would pay more mills to detail a man for this purpose or get a 
thread board that will hold a guide so solid that it cannot be 
disarranged after adjusting. 

In the article previously alluded to it states that "The breaking 
of ends is a matter for serious consideration". Is there a more 
promising place to begin this consideration than this subject of 
Thread Boards and Guides? 

The question arises, "What are the requirements for a satis- 
factory thread guide (omitting the shape and the size of the 
guide eye about which there are so many opinions)? 

There are three things that are certainly requisite, that the 
guides in present use never had. 

First, I would have permanence. When the guide is once 
adjusted, it should be so solid that there never need be more 
thought or care given them. 

Second, easy and accurate adjustment; easy, for if this 
adjustment requires work to do it, the chances are, it will not be 
done as it should be. 

Third, the thread guide should be hardened, to prevent the 
grooving of the guide, as the grooving of the guide is a cause of 
broken ends. A remark that the grooving of guides was the 
cause of many ends breaking, that hardening had been tried and 
abandoned on account of the guides breaking, when bent for 
side adjustment, started a train of thought that resulted in a 
steel thread board and guide, a cut of which is here shown, and 





MT 



WHCWf IB OK OpmOB <K flMB^ CXpCft COtAM f^BMTS, fills sU 
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Tliis ducad bond is made from dwet sted, in section s ol 
deveo or twdvc Ibiead boards each, aoconling to tibe gauge ot 
frame. These tibread boaids inteflock wUh a sted back strip, 
making a very stroi^ coostmctioB. Tlus bade atrip fastened to 
Ae thread board rail, prevesAs the rail from sagffatg or warping. 
(This rail may be rednced in width omsidcfaUy and still be 
' amply strong.) 

The wire guide, has its BODT or Stkm made tRRKGtTLAIt in 
FORM, which, when properiy ^steoed, prevents it from tanung 
or becoming displaced ; by loosening a not die guide wire can 
be quickly and accurately adjusted and fastened so solid that 
die adjustment cannot be changed. 

The thread guides are specially hardened and polished and 
will wear a long time withottt being grooved, whetiier the thread 
vibrates or not The unqualified approval which this tiiread 
board has received ht>m experts in cotton spinning, especially 
from overseers and second hands who have given it a practical 
trial, warrants the statement that no one considering the purchase 
of ring spinning frames can afford to make their specifications 
without thoroughly examining this device. Here are some 
samples which you are invited to critically examine. 
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Mr. Lewis T. Houghton. I would like to say one word 

more. Any one desiring to try this device and wishing practi- 
cal experience can send me his address and give me the gage 
wanted and pay the express on one and I will send it anywhere. 

Mr. John E. Prest. I have a section running at the Har- 
mony Mills, Cohoes, that you sent me about ten days ago. 

Mr. Lewis T. Houghton. It works all right, doesn't it? 

Mr. John E. Prest. I don't know yet. I want to see what 
the effect will be later on. It sometimes takes a long time for 
medicine to work. 

Mr. 'Lewis T. Houghton. It does not take long for water to 
run down hill. 

Mr. Joel Smith. I think the device is an excellent one and 
will accomplish good results. 

(Several of the members present examined the models pro- 
duced by Mr. Lewis T. Houghton and discussed the details 
informally with him. 

The President. This, the most interesting discussion that 
we have had during the whole meeting, has been up here sub 
rosa. If there is anything further to be said we would like to 
hear from the members. 

Mr. P. T. Creed. Mr. President, as I have had a few years' 
experience in the weaving and spinning department of a cotton 
mill, I can certainly see a little and, I think further on, quite a 
commercial value in that little article. I do not know that I 
ever saw any thread guides quite as loose as what have been 
presented here, but I have on many occasions seen them where 
they could be easily turned in and out, but the children would 
take the opportunity of moving them whenever the ends broke 
down and they thought the thread guide was the cause of the 
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breaking of the end, therefore turned them in or out, just as 
they desired. This arrangement here, I see, is permanent, and 
therefore cannot be turned in or out, and I actually believe that 
the man has struck a fair thing for a spinning frame. I think 
Mr. Houghton has taken a step in the right direction. 

Mr. John E. Prest. Mr. President, one of the objectors 
thought that the tendency was to drive that in or out, so as to 
get it out of the centre. I would like to know if anybody has 
ever found any fault in that line. A screw you can turn, of 
course, or push a little in or out to suit yourself. I would like 
to know if any one has had any experience in that line. 

The President. I think, perhaps, gentlemen, we will take 
up the next paper, Knitting Industry in the United States, by 
Mr. Albert Deabill of Lowell, Mass. 
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KNiriING INDUSTRY IN THE UNITED STATES. 

Albert Deauill, Lowell, Mass. 

Gentlemen of the New England Cotton Manufacturers' Associa- 
tion, 

I have chosen as a subject one which has not received much 
attention from the Association and which may not be of special 
interest to the members, but the knitting industry has become 
such an important branch of cotton manufacturing that its re- 
quirements ought to receive the careful consideration of all the 
manufacturers of yarns intended for use on knitting machines, 
and if what I say may but serve to awaken still further interest 
in this subject of knitting, in all its branches, I shall feel that 
the introduction of the subject, in this imperfect way, has served 
some good purpose. I presume there is at the present time no 
branch of the textile industry with a wider variety of fabrics than 
the knitting industry, for most every kind of wearing apparel 
can be produced on knitting machines, and with the rapid prog- 
ress in mechanical improvements, energy and capital, I have no 
doubt that our own knitted goods will take the lead in the race 
for business in the markets of the world. 

The spinner and knitter are very closely connected in this 
business of knitting, and one of the points to which I shall call 
your attention is the quality of yarns which come into the knit- 
ters' hands to be manufactured into knitted fabrics. 

The knitting machines of today are so well constructed that 
if correctly set and properly cared for, there will be few delays 
caused by mechanism failing to work. Most of the troubles 
arise from causes which cannot be charged to structural weak- 
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ness or faults of the machine, such as poor yarns, incompetency 
of the operator, or inattention in allowing parts of the machine 
to get undue wear and out of order. 

The greatest source of trouble that comes to a knitter is poor 
yarns, and whether caused in the card- room, spinning-room, 
coning, or winding, he finds the greatest difficulties that he 
meets are knitting yarns of poor quality into perfect goods, which 
is almost an impossibility. Defective yarn from any cause, 
whether through carding, spinning, coning, or winding, which 
finds its way into the knitting room, will cause a larger percent- 
age of seconds and waste than anything else. I have seen yarn 
worked on knitting machines (made by an Eastern mill) that 
was almost worthless for anything but waste, being full of fine 
cuts and soft places, causing it to break back, or more plainly 
speaking, pulling apart in the soft, thick places by not having 
sufficient twist to hold it together, as all twist has gone into 
the finer places, and had it held together and gotten into 
the needles, it would. have caused holes to be made and proba- 
bly the breaking of a large number of needles, which would be 
worth more than the fabric on the machine as it would be sec- 
onds or waste ; on the former of which the manufacturer has lost 
money, and on the latter there is a loss of fully 75 per cent, of 
the cost of the yarn, which is consigned to the waste house. 
Perhaps there is no fault in manufacturing yarns which will 
cause so much of it to find its way into the waste house as poor 
cones, as the careless o})crator in coning does not take 
pains to piece up the ends in a proper manner, but will lap on 
to the cone while it is in motion, thus avoiding stopping the 
cone and thercb\' increasing his pa}' a few cents per week. This 
careless work will not be discovered until the knitter gets it on 
to his machine ; then comes the trouble, not only from loss of 
production but also an increase of seconds and waste accounts, 
and last, but not least, claims made by the knitter against the 
spinner for poor yarns. This being a loss and vexation to both 
spinner and knitter, I think it would be well if overseers both of 
spinning and coning, should look carefully after this matter 



mmi 


L'lg 






m 




M^^§ 


y^=- "^m l,¥k^^^~l|^^^| 


oiiSl'iil 


MB^JH^.^.^ \ J 



255 

and endeavor to overcome a most serious cause of complaint 
and expense. 

An experiment made recently, under my observation, with 
No. i6 white carded hosiery yarn, resulted^in g6}i per cent, 
perfect goods, 2 per cent, seconds and lyi per cent, of waste, 
with an average breakage of one needle to 4-58 dozen of goods 
knit, and another lot of yarn, received from same mill, same 
quality, worked on same machines, with same operator, which 
through poor cones caused a breakage of one needle to 2-20 
dozen knit and only 80 per cent, perfect goods, I2j4 per cent, 
seconds and 7^4 per cent, waste, found its way into the waste 
house, on account of loose ends on cones. This would allow the 
work to " run off '* the machine and make pieces of knit waste 
from a few inches to 22 inches in length, the longest piece being 
too short even for seconds, besides a loss of fully 20 per cent, 
of production and causing the knitter to lose nearly all patience, 
and having to make allowances to the operator, which all go 
to make the profits appear on the wrong side of the ledger 
when the goods are finished and ready for market. 

Now, having pointed out what is a fruitful source of loss and 
trouble in the material delivered to us to use, I will add a few 
words on what to me seems the best arrangement of a modern 
knitting-room. 

First, the knitting room should be laid out in such a way that 
the operator is near to his machines to stop them in case of 
their getting out of order and failing to make perfect work, as 
the knitting machinery is constructed with so many delicate 
parts, which are easily put out of proper action through a coarse 
place in the yarn, bunches, or through poorly tied knots getting 
into the needles and breaking them — not only breaking needles 
but in many cases sinkers, cylinder walls, and other small parts, 
such as cams, screws, etc., which will put the machine out of 
commission from one hour to several days, according to the 
amount of damage done. 

There should be as few driving belts as possible and they 
should be at the extreme end of each section of machines, and 
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in all cases, when possible, machines should be driven from the 
floor, the shaft being laid between two lines of machinery as per 
accompanying illustration. There are 32 machines on each 
shaft, taking one four-inch driving belt to supply power, thus 
doing away with many counter shafts and belts in the knitting- 
room and eliminating, so far as possible, electricity, caused 
by friction in driving belts, as electricity here causes no end of 
trouble and should be reduced to a minimum. 

Machines should not be crowded together, as it is then impos- 
sible for a fixer to make any repairs on a machine without stop- 
ping several others, in order that he may get around the one on 
which he wishes to make necessary repairs. There should be 
alleys wide enough to admit of a cab being taken through them 
to pick up the day's work, and there should also be boxes pro- 
vided and placed on the ends of each alley for the operator to 
put his knitted goods into, and they should be so constructed as 
to cover the exposed ends of the driving shafts, thus serving 
two purposes, one as a receptacle for knitted goods, the other 
as a safeguard to prevent the operator from getting hurt by the 
revolving shaft. 

The winding-room, if on the same floor as the knitting-room, 
should be partitioned off, so that no flyings from here will find 
their way into the knitting-room, as this causes the knitting ma- 
chines to become filled with lint and will not allow them to 
perform their proper functions. There should be properly 
constructed racks, marked for each number of yarn, so that 
when the yarn is weighed from the winder it can be put into its 
proper place with the least possible handling, thus making very 
little waste from this cause. There should be a steam box pro- 
vided in close proximity to the winding-room, so that all cops 
or skein yarns can be steamed before winding, to take* out all 
kink and set the twist before the yarn is wound, as this is very 
essential in both winding and knitting-rooms. 

The rapid growth of the knitting industry in the United 
States in the past twenty years has been phenomenal. Twenty 
years ago Europe found a ready market here for all kinds of 
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knitted goods they could produce, but year by year it has been 
sending less goods to this country, until at the present day they 
are sending not more than 20 per cent, of what they were 
twenty years ago. The goods which are being imported now 
are a finer grade of goods than are being made in the United 
States, and I venture to predict that the day is not far distant 
when we shall not only make the cheaper goods but will also 
make the finer grades for our own consumption and have a sur- 
plus to sell abroad, as our mechanical skill is being demonstrated 
in this direction every day. Events seem to be tending in our 
favor towards greater gains in the world's markets, and it seems 
clear that the thorough organization and equipment of this 
branch of cotton manufacturing, with our manufacturers* skill, 
energy and capital, will further the purpose of extending our 
trade in foreign markets, and no doubt ere many years the stars 
and stripes will float over American supremacy in all the mar- 
kets of the world. 

In conclusion, will say that while we have established some of 
the finest textile schools in the world in this country, which are 
furnishing us some of the best experts in manufacturing woven 
fabrics, there are few, if any, where the art of knitting is taught 
as it is in England and Germany, for they have had thoroughly 
organized schools for the past fifty years, while in our country 
the knitting industry has had but little attention in this direc- 
tion, and I trust that my imperfect presentation of the subject 
will serve to awaken interest and that it will be taken up later 
by an abler pen. 



The President. We will take up the next paper. The Evo- 
lution of the Slubbing Frame, by Mr. FRANK P. BENNETT, Jr., 
of Boston. 
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THE EVOLXmON OF THE SLUBBING FRAME. 
Frank P. BsNifETr, Jil, Boston, Mass. 

When I told my good friend» your Secretary, that I should 
take for my subject at this meeting the history of some kind of 
roving machinery, I stated that I should probably tackle the 
evolution of the slubber as my special topic. I did so for two 
or three reasons, principal among which was the fact that I had 
just been making a pretty complete study of the slubber and I 
had decided that it was on the whole a very simple machine. 
It had, it is true, several motions, as, for example, the draft, 
the twist, the builder, the operation of the rail, and the com- 
pound gear. But, with the exception of the compound, each 
motion was simple enough in itself, easily understood, easily 
explained. The compound, of course, was neither easy to under- 
stand nor easy to explain. In fact, the overseer under whom I 
was working, and in whom I believe I made a good friend in 
spite of the fact that he always refused to accept that chief bribe 
of the politician, my proffered cigars, told me that the compound 
was a puzzler to him. in some respects, still. He was a mighty 
bright fellow, of considerable education and mill experience. 
** I have a book in my desk," said he, ** on the compound which 
I have studied, but the fact is, I don't understand the thing 
yet." His room was a model of efficiency and neatness, too, so 
it is plain that he was not seriously discommoded by the lack of 
understanding he had of a part of one of his machines. 

But aside from the compound, the slubber is a simple machine, 
hence, thought I, to trace its history is a simple matter. This 
pleasant delusion did not continue for long. Before I knew 
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why, I was face to face with the fact that the slubber was no 
youth in its present shape. In other words, the slubber, as 
made today, has been so made for more years than I have to 
my credit (or discredit). One successful superintendent tells 
me that he began his mill life 29 years ago and that the slubber 
is substantially the same machine now, as it was then, which 
meant that to trace the slubber's history, I must rely, not upon 
the testimony of eye witnesses, which is the only proper way, 
but upon the hearsay testimony of books long since packed 
away in those dusty corners of the public libraries which are 
devoted to literary ** has beens" and ** never beens". 

I was intending to speak of the so-called ** speeder " as the 
parent of the slubbing frame. The fact is, however, that this is 
correct only in part. The slubber is really an orphan in Amer- 
ica. It has no parent here and can be said to be related to the 
speeder only in that it is used to do the same general sort of 
work, namely, taking the sliver from the drawing and reducing 
it to that more condensed rope of still further parallelized fibres 
which we call roving. The slubber merely followed the speeder. 
It has really no close logical connection with the speeder. 

The fact is, here is another case where the English idea has 
supplanted the American. We Americans like to claim that 
we are the most inventive people in the world. We have beaten 
the Englishman year after year in the yacht races ; our steel is 
beating out that from far-famed Sheffield ; our bridge-builders 
have made their English competitors look sick when it came to 
competition for the African business. But when it comes to 
cotton machinery, we have had to bow to the Englishman time 
and again. His idea for cotton cards with revolving flats has 
knocked the American idea of a card with stationary flats higher 
than a kite. Wc have adopted the Englishman's idea. The 
Englishman used three series of drawing frames, a breaker, in- 
termediate, and finisher. The American had a machine of 
American invention, the railway head, and two drawing frames 
to do the same work. The triumph of the Englishman's card 
caused the adoption of his idea in the drawing line ; we have 
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iduaUy cast aside the railway head until, so machine makers 
me, not over five per cent, of the mills are ordering new 
ray heads. So here is a second commercial victory for the 

igltshman over the American. 

The slubber represents a third. The American idea as sbo^vn 

machines of the Taunton speeder type has been so utterly 
displaced by the English invention that todaj' it is not easy to 
find one o( these old American machines. I know I had a hard 
time to locate one, and when I did. it dated back Heaven knows 
how long. 

The first and to my mind the most important motion of the 
slubber, is the draft. The other motions are merely subsidiary 
to it. The function of the slobber is to parallelize the fibres 
and to draw down the sliver as a preparation for spinning. All 
this h done by the draft. The twisting motion of the slubber 
is merely an auxiliary motion to prevent breaking on the slub- 
ber and subsequent machines. The building motion, the even- 
ing cones, llie compound, all these are subsidiary and are simply 
assistant contrivances. The real motion is the draft. It has 
the most glorious history, too, for it dates back and owes its 
origin to the great Arkwright himself. The patent on what 
seems to have been the first successful device for drawing cot- 
ton by means of rollers revolving at different speeds was granted 
to Richard Arkwright in 1769. In his application for the 
patent, Arkwright describes his invention as follows : " Four 
pairs of rollers. That part of the roller which the cotton runs 
through is covered with wood, the top roller with leather, and 
the bottom one fluted. By one pair of rollers moving quicker 
than the other, draws it finer for twisting which is performed by 
the spindles." So, you see, in the most important feature of the 
slubber, the work of Richard Arkwright is little changed. 
We still have the leather top-roll and the fluted draft-roll. We 
shall soon see how the rest of his device was like the present 
slubber. 

But first as to Arkwright. You all know how a successful 
idea is always claimed by a multitude of disgruntled inventors. 
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Thus the telephone, which has proved a veritable gold mine to 
Prof. Graham Bell, is claimed by many others as their own 
invention. Prof. DOLBEAR, of Tufts College, for example, one 
of America's ablest scientists, claims, as I understand it, that 
his application for a telephone patent was entered at Washing- 
ton before Bell's and that only an accident there prevented him 
from antedating Bell'S patent. COLUMBUS sailed across an 
unknown sea, against the advice of learned scientists, hindered 
by slow vessels, constantly in danger of mutiny by his super- 
stitious crew, and found a new land. Because he succeeded, a 
discoverer is brought forward by England and Norway, and 
even China is said to have a claimant for the discovery of 
America. 

It is the same with Arkwright'S ideas. He entered his 
application' for a patent in a perfectly legitimate way ; proved 
to the satisfaction of the patent authorities that he had a new 
idea, interested capital, and by his genius became a wealthy 
manufacturer. The value of the idea of Arkwright became 
very evident, it stood him in a fortune, and straightway a prior 
invention is discovered to take away his glory and good name. 
The result has been to leave us much in doubt. Wyatt, cer- 
tainly had some similar ideas to those of Arkwright and had 
them a score of years earlier. HiGHS, too, conceived much the 
same plans and his conception, too, was earlier. But giving 
each of these men credit for all that they did and all that they 
attempted, and the reputation and genius of ARKWRIGHT stand 
but little blemished. Granted that he was grasping, granted 
that he was not at all backward in claiming all that belonged to 
him, granted that he was not at all loath to take another man's 
invention and by clever improvements cause it to make RICHARD 
Arkwright wealthier and wealthier, the fact remains that 
without Arkwright or a man of like genius the cotton manu- 
factory of today would be impossible. Try ARKWRIGHT in the 
balance. Place on one side all the claims of HiGHS and Wyatt 
urged with all the filial pride of Wyatt's son and the reverent 
love of HiGHS' family, and all the historical ability of a Baines, 



and upon the other side the ample bet that Arkwright made 
all these ideas practicable and successfinl, and. I believe you 
must admit his claim to great genius. 

The spinning frame of Arkwright is the real ancestor of 
the present slubbing frame and the ancestpr is not particularly 
unlike the present generation. Beside having the present draft 
roll idea with top roll covered with leather and held dose to the 
bottom rolls by suspended weights, and with the only difference 
that both rolls were made of wood instead of metal» there was 
the same idea of a flyer to perform the twist, the roving entering 
from the top, passing down one of the legs of the flyer and 
being wound from thence to the bobbin. The flyer was made 
of wood, and instead of a tubular leg it had both legs solid with 
a passage way for the roving down along through a series of 
small parallel wire arches fastened into one flyer leg. These 
arches were like the eyes used in hook and tye arrangements. 
The spindles were operated by a continuous belt running against 
the base of all. Small worsted bands were put about the whori 
of the bobbins, the screwing of which tight or loose caused the 
bobbins to wind up the thread faster or slower. In other words, 
as near as I can make out, there was no evening device of cones 
on this frame, but by tightening those worsted bands, the oper- 
ative was able to keep the speed of the surface of the bobbin 
constant to the deliver)' of the roving from the draft rolls. 

This frame of Arkwright*S was used alike as a roving and 
as a spinning frame. That was the idea in those times. The 
spinster in the humble cottage with her single spindle used first 
to make upon her spindle a cop full of roving out of the wool 
or cotton which she had previously carded by hand. The same 
wheel was then used for the spinning of this roving. With 
Arkwright's invention, the roving and spinning processes 
were made practicable for power. At first, it is true, the new 
frame of Arkwright was not used for both purposes. Instead 
he used a simpler arrangement for making his roving. The 
contrivance consisted merely of having the cotton roving as 
soon as it had passed through the rolls fall into a can similar to 
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our roving cans of today. This was constantly revolving and 
thus gave the roving its twist. The contrivance was not wholly 
satisfactory, probably because of the insufficient twist and be- 
cause, too, practice proved that the twist was not uniform 
throughout the length of the roving. 

The next contrivance tried was called the jack in the box and 
differed from Arkwright'S idea only in the addition of a con- 
trivance within the revolving can. The twist was still given by 
the revolution of the can but within was a small horizontal drum 
which revolved. Upon the drum, rested, horizontally, the 
bobbin which was, by the drum, revolved always at the proper 
speed in relation to the delivery from the draft rolls. The rov- 
ing entered the top of the can through a small hole and was 
built upon the bobbin or spool by a wire which was constantly 
moving to and fro, and through which that roving passed. The 
idea was very ingenious but too complicated to be successful. 

Arkwright'S ideas were brought to America by Samuel 
Slater and other Englishmen and aided by the inventions of 
the Waltham or Lowell, and the Rhode Island groups of me- 
chanics were made very workable. Now, before we study the 
American inventions, a word about an interesting machine which 
was invented about 1786 by an ingenious mechanic of Stock- 
port, England. This was called the *' slubbing billy" and was 
a combination of the spinning jenny and the mule. I have not 
been able to study this contrivance carefully, but, so far as I 
know, about the only new idea in the roving process which it 
introduced was the drawing out of the roving by a moving car- 
riage and this idea is, as you know, not used today. 

The contribution of Americans to the roving process was the 
speeder, there being the Taunton speeder, the Eclipse speeder, 
the Brown speeder and the Waltham speeder. A brief descrip- 
tion of one, the Taunton speeder, will suffice. I know of only 
two or three in existence today, and the owner of one of these 
remarked, *'That would not be worth 50 cents if you wish to 
buy one, but I doubt if you could find one anywhere which you 
could buy." The idea is very simple. After leaving the draft 



rolls, ibe cotton passes between two tapes or belts moving in 
opposite directions but only the fraction of a half-inch apart. 
From here the roving winds upon a horizontal spool and the 
roving process is completed. The circumference of the spool 
I is kept at a speed uniform to the delivery from the drait rolls, 
M>t by aay complicated device like that of tbe cooes oo tbe 
dabber bnt becuiae they ate made to revcdve solely by coatact 
with a horixoatal drum, the circtimference of wUcfa is atwwys 
levolvcd at tbe same q>eed as the ddivery of Ae cottcm fnttn 
die rolls. 

The ^teeder has A building device for giving that taperii^ 
effect of the roving upon the bobbin. The bobbiib, or, more 
properly, spools, are upon a carriage which travels only from 
side to side of the frame. It is fixed upon an axis at the back 
of the frame but the other end of which receives a vibratory 
motion from left to right, from right to left, and imparts this 
motion to the carriage. The building effect is brought about 
by decreasing the length of the trip of the carriage simply by a 
pin upon the rack which 6ts in a groove in the bottom of the 
carriage at right angles to its course. Now it is evident that if 
the rack always moves through the same angle with the pin at 
the same point upon the rack, the carriage will always make the 
same length of trip. But if the pin is drawn nearer the axis, 
thus working in the groove upon the carriage at a point nearer 
the axis, the trip of the carriage will thereby be shortened. 
That is what is done by dogs on the side of the rack. 

The great advantage about the speeder was that it was inex- 
pensive to build and had large production. One Taunton 
speeder I know of, which has 22 spindles, produces 450 to 500 
pounds per day of No. 1, 2 and 3 yarn, or 20 to 23 pounds per 
spindle. A slubber of $2 spindles working in the same mill 
and on stock for the same purpose, turns out 650 pounds or 12 
to 13 pounds per spindle. Again, the time wasted at doffing 
and the difficulty of doffing is greater upon the slubber. The 
speeder tender merely lifted her 22 spools of roving off the 
frame, put 32 fresh ones in place, laid an end of roving upon 
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each spool and dabbed it well with water to stick it to the spool 
and she could then start up. How much quicker and simpler 
this task than doffing a modern slubber. 

But the speeder had a great out, it had no means of twisting 
the roving and hence could be used only on coarse work. It 
was this fault, of course, which caused its downfall. It will be 
remembered that after leaving the rollers, the roving passed to 
the spools between two tapes near together and running in op- 
posite directions. This was called the condensing process. 
And that was all it really did. A temporary twist was given the 
roving, but this twist did not last, for both ends of the roving 
were fixed and, of course, under such conditions there can be 
no permanent torsion. 



The President. Gentlemen, you have heard the very inter- 
esting paper by Mr. Bennett. Is there any discussion on this 
paper, or any questions to be asked ? 

The President. There seems to be no other business for 
the meeting, and we will adjourn until this evening at 8.30 
in this room. The photographer with his apparatus is here, and 
we will get together as many of the members and their friends 
as possible, on this back piazza. 
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FIFTH SESSION. 



THURSDAY EVENING. SEPTEMBER 26, i^r 



The Association met in the parlor of the International Hotel 
at 8.30 P. M., President FiSH in the chair. 

The President. The first paper in order is Steel Foi^ngs 
for Factory Engines, by Mr. H. F. J. PoRTER of New York 
City. 

Mr. H. F. J. Porter. Gentlemen of the New England Cot- 
ton Manufacturers* Association and ladies, I esteem it a privi- 
lege to be able to address you this evening, and I hope that I 
shall be able to place in the Transactions of your Association 
such information as may be of value to you as representative 
exponents of your industry. The paper which I have written 
and which is before you in printed form is complete and intact 
and contains everything I have to say. I have, however, a few 
illustrations which I will throw upon the screen, which will illus- 
trate some of the points which I make in that paper more fully 
than they are brought out in the paper itself. 
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STEEL FORCINGS FOR FACTORY ENCINES. 
H. F. J. Porter, ioo Broadway, New York, N. Y. 

During a recent visit to a New England manufacturing city 
the writer enjoyed the privilege of a "personally conducted 
tour" through some of the large mills devoted to the textile 
industry, in company with one of the representative mill engi- 
neers of that section of the country. 

On leaving one of the older mills, after commenting on the 
many and great changes that had taken place in the power-plant 
since its installation, the engineer, knowing the writer's interest 
in matters historical, directed attention to an old log of unusual 
size lying near by. Here, fast falling into ignominious decay 
on the bank of the very stream which perchance at one time 
gave it nourishment, lay part of what was once a monarch of 
the forest, called for a time into man's service and used as the 
first shaft to convey power through an over-shot breast wheel 
to the machinery of the mill. About thirty inches in diameter 
and nearly twenty-five feet long, without a blemish in its grain 
it had from 1826 for more than forty-two years revolved on cast- 
iron gudgeons forced into its ends, driving the flying shuttle 
through warp and woof until a newer and more efficient servitor 
of man should appear to take its place and relegate the veteran 
to the past ot pleasant memory only. Thus was the old, old 
story mutely told again. 

The modern representative of this faithful but almost forgotten 
friend is by no means such a simple product, to be taken ready 
made from nature's garden primeval. On the contrary, it is 
slowly brought into existence by the patient efforts of thousands 



oftcrileniH the mines, at the furnaces, in the great machir 
sbtqts ind along the lines of transportation, and stands as the 
proud achievement ol the many minds that lor years have dili- 
gently applied tbenndves to Ae sciences of chemistiy, physics 
and metallurgy. 

It will be interesting to confer, the processes necessary in 
the manufacture of a shaft such as is required for the engine of 
a modem textile mill, but to do so intelligently it will first be 
necessary to review the circumstances that have brought it to its 
present high state of development 

Incidentally, also, interest will be aroused by a consideration 
of the utter dependence of the textile industry, during each step 
of its remarkable growth, upon the fecilities offered by the iron 
and steel worker. Nor has this dependence Irasened with Ae 
pass^e of years, for even now an exigency has arisen ^ich 
the fbrgeman has been called upon to overcome. 

Early New En^and factories were comparatively small af&iira 
and up to the end of the first third of the last century utilized 
water, the only available power to drive breast wheels of either the 
"over" or "under-shot" type. Some of these wheels were of 
very large size, reaching up to forty feet in diameter with a 
twenty foot face. They were constructed upon wooden shafts 
around which wrought-iron bands were shrunk to support the 
arms that carried the buckets. In order that these bands should 
not slip, the shafts were made with hexagonal or octagonal sec- 
tions and sometimes with even more sides. The anchor forces 
located along the coast were capable of turning out fairly good 
wrought-iron forgings of small size, and the wooden shafts of 
this period were thus supplied with the wrought-iron gudgeons 
on which they revolved. This, then, was the up-to-date power 
plant of the textile mill early in the last century. 

The first change to take place in methods of power develop- 
ment came with the introduction of the turbine wheel. This 
wheel whether of the Fourneyron or Poncelct type, required a 
vertical shaft and a pipe and casing to direct the flow of water. 
The development of the cast-iron industry to a point where 
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these wheels, as well as the shafts, pipes and casings could be 
made, was contemporaneous with and made possible this new 
design of water-wheel. 

This prime mover, being less cumbersome than its predecessor, 
became a favorite in subsequent installations, and during the 
next quarter century, many new factories were equipped with 
this type of power generator and older ones modified their 
original designs so as to adopt it. 

Meanwhile, however, the increasing draught upon the water 
supply to furnish power to these added mills began to be felt, 
especially during seasons of drought, but happily at this time, 
as ever in history, man was ready to meet the emergency, and 
before the half century mark was reached the steam engine had 
advanced far enough toward perfection to be put forward as a 
means of overcoming the difficulty, acting as an auxiliary to the 
water power in times of short supply. 

The first engines were of the double walking beam type and 
as they were slow running and operated under low steam pressures 
they were of considerable size, though of small power capacity. 
The shafts and reciprocating parts, when not so large as to over- 
tax the capacity of the local forges, were made of wrought-iron. 
At this time metallurgical appliances were crude affairs, the 
commercial development of the country not having gone far 
enough to create a demand for forgings or castings of any great 
size. 

As yet the forges possessed no better forging apparatus than 
tilt-hammers driven by water power. These, though light in 
weight, were nevertheless heavy enough to produce the small 
wrought-iron forgings thus far demanded by the trades. The 
passage of Land Grant Act in 1862, and the subsequent estab- 
lishment of technical schools in the Eastern and Middle States, 

m 

served as an inspiration to independent thought and intelligent 
effort, and the result was immediately seen in scientific attain- 
ment and industrial development, as the people began to com- 
prehend the extent and value of the natural resources of their 
country. 
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The -ve-tfve ^^e^-^ :•: tbe vcrsaifLe Scotch enginc^er, JamES 
N.ii-VTTH. h^i ilreiiiy brc::^! fcrth in his country* the steam 

'-^ *- if i r^T-ril i-tc^i'wth cf ibe advent of the steam en- 

C-=^e i-i tJit mire ^eceril application c4 steam to machinery* 
ani ^T-^" t:.:lf :: this chirarter be-^as to supplant the cruder 
ir^r-'\inc£5 :ver here. 

When the Be^>etner rrcci^s •:: -^1;^^:^^ steel was introduced 
:a th:5 :: -ntr;.- :r. the irc^ie fr:=: I See to 1S70 an era of rail- 
road bur.iini: a-33 r-ec-" ^^^ s^"^'^ ^ ^^<>'S§ impetus to commer- 
c:a' develrrmer.t. the effert :: whfch :s stfll apparent, and as 
trance-: riadcr. :i.c '. res :n::rr:ve-d. factories started up at a 
distance :r:n: the crast and the enduing industrial competition 
forced c'.der e5:ar".!?hn:er.t< tc er/.arge their facilities for pro- 
duct:-: n. 

The sudden ar» clearance of stee'.. a new material in the market, 
having a reputaricn f:r ^rreater strenc^h and wearing properties, 
caused engineers and n::anufacturer5 c^nerailv to call for it as a 
substitute for ir^-n for sr^ecia'. r^urt>oscs, and thus there arose a 
den^ar.d .:p n :::c ::rj:cs f.r s:.:e* ::r^:n^s. But where it was a 
somj'.vha: s ::::'. e r.:.i:ter :o bu:'.: up a comparatively large 
!':r^'n^ b\- -.v/..:.::^ : 'c:her s:r..\.. :\icc ts ■ :" wroucrhl-iron, it 
ua- a :v. b.i:r. . :' \ . r»- ^^tca: cj::ir ..x::\ t^ n:ake a for^ins: of 
the sair.c siz;. :"r :r. a h!:ck v:: cast-stLL., for. in the nrst place, 
stcc*. such a> :s r.ecJ.evi : r i:r^;n^s. vLos n^ : possess the prop- 
err\- of \\x".c:r.^ : :hc s/tir.e cxttu: as uroui-h:-:ron. In order, 
ihcrciorc. to put :r.:o the cast-stcc'. :n^c: the amount of work 
necessary tt^ convert it into a i-r^in.:. a piece must be selected 
at least nft\- per cent, larger than the uitinnate si/e oi the forging, 
and just lure an obstacle was enc^ untered b\- the iori:[es in the 
discover}' that their hammer^ and c-ther appliances were all 
much too small to handle the lar^rer masses of the new metal. 
Nor had the earlv workers in the elementarv and rcadilv fabri- 
cated metal, iron, the knowledge of metallurgy necessary for the 
proper manipulation of the hner alloy, steel, and indeed, with 
all the knowledge of this metal that we have since gained through 
the sciences of chemistry, metallurgw physics and microscopy. 
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all then in their infancy, wc arc only now beginning to learir 
how little is positively known about it. 

It is not to be wondered at, therefore, that the first attempts 
of these iron workers to manipulate a metal, of which they were 
totally ignorant, by means of tools and appliances wholly inade- 
quate to the purpose, w^rc doomed to failure. One disaster 
followed another in the wake of the early attempts to produce 
steel forgings, and it is not strange that the new and compara- 
tively unknown material gained a reputation for unreliability, 
which has clung to it in the minds of some until the present 
day. Figure i. 

These adverse experiences brought about a tendency to re- 
vert to iron, but the strides of commercial development were so 
great that the large forgings required could not be turned out 
properly, under the small hammers then in existence, even when 
made of wrought-iron. Many of the large iron forgings soon 
broke in service, presenting either cavities in their center or at 
least a crystalline fracture. 

This latter peculiarity for a time led the uninformed to imag- 
ine that iron and steel crystallized in service from vibration or 
shock. We now know, however, that any such theory is falla- 
cious, and that these metals crystallize only in cooling from the 
fluid to the solid state. 

The cavities in the centre were caused by the manipulation 
of the metal under the too rapid impacts of a light hammer, for 
it must be borne in mind that the molecules of heated metal 
reijuire an appreciable and definite period of time in which to 
flow and re-arrange themselves in the shaping of the viscous 
mass. The force applied by the blow of the hammer is the 
product of the weight and its velocity, and it stands to reason 
that in order to work the metal properly the force should be 
applied slowly and continuously during the period necessary for 
this How of metol. Instead, however, of obtaining an expensive- 
ecjuipment of heavy hammers which would, on account of the* 
slow fall of the great weight through a short distance, produce- 
a squeezing action, light hammers were procured at less cost 
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which by means of high pressures of top steam in their cyh'nders 
drove a light weight with great velocity against the soft metal. 
The rapidity of these impacts affected the surface metal only 
and tore it from that which lay beneath. Figure 2. 

Accidents occurring through the breaking of some of these 
imperfect forgings were sometimes serious. On account of the 
failure of a crank or cross-head pin, a piston or connecting rod, 
a cvlinder-head would be knocked out carrvin^ destruction in 
its path, while broken shafts have wrecked whole buildings, the 
accompanying damage amounting to many tens of thousands of 
dollars. 

, During this time of anxious and costly experimentation the 
representative engineers of the country, who kept themselves 
informed of the state of the art in Europe, learned that the 
forges there had supplied themselves with hydraulic-presses and 
were experiencing no trouble in turning out satisfactory steel 
forgings. Hence such large forgings as they needed for their 
engine-shafts and other heavy machine j)arts were imj)orted. 

The great cxj)cnsc attending the ecjuipment of a forge with 
the largo furnaces, hammers, presses, cranes and other a|)purte- 
nances necessar\' tor the j)rc)per liandling of large masses of 
metal, long deterred the advance of the capital rec[uired tor the 
purpt)sc, and it was not until the Tnited States government 
tleterniined to rebuild the na\'\- and <aiar.inteed a sutlicient 
volume ot work to pa\' iov an adecjuate installation that an\' 
conccM'n was enccniraLTed to make the outla\\ 

Heginnin_Li in 1SS4, Tlu: Bethlehem Iron Company ( now the 
Hethlehein Steel ('onipanx'). hrouL;lit to completion in four 
\'ears a plant siijx*rior to an\' in existence, because constructed 
on most nioelern lines, advantage bein*/ t.ikrn (^t the mistakes of 
its Iuiroj)ean predecessors. Since then this ])lant has sup}.)lied 
foririncrs to manuf.icturers ot engines and lu'a\\' machinerv that 
have met the most ri^id reciuircments, and it will be man\' \^ears 
before the commercial demamls of the country can overtax the 
capacity of the ponderous forging ai)i)liances erected in those 
works. 
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It has been stated that the first engines installed in textile 
mills were of small capacity, the largest being capable of devel- 
oping not more than 500 horse power while many were much 
smaller. The shafts of these engines w-ere not larger than 12 
inches in diameter, and the reciprocating parts were proportion- 
ate to them. These parts were sometimes made of cast and 
sometimes of wrought-iron, according to the preferences of the 
engineer who drew up the specifications, but the most progres- 
sive engineers insisted on their being made of steel at one of the 
large European forges. 

As time went by and engine building became more general, 
the demand for larger and better forgings compelled the iron 
forges to provide themselves with more efficient appliances for 
manufacturing this product or to suffer the natural effects of 
decline. Power hammers of ten tons falling weight, which, with 
top-steam added, gave a total impact of 25 tons, were the largest 
made, and by means of these tools the requirements of the 
engine-builder were met until recent years. 

The engines now being called for in textile mills have in- 
creased in size to 3,000 horse power with shafts 30 inches in 
diameter and with piston and connecting-rods, crank and cross- 
head pins approximately half that size. 

For such great forgings wrought-iron cannot now be consid- 
ered a satisfactory material, from the standpoint of either the 
manufacturer or the user. It is unsatisfactory to the manufac- 
turer, in the first place, owing to the fact that steel has practi- 
cally superseded iron in the trades, there being therefore an 
abundance of steel scrap in the market and some of it finding its 
way to the forges. Pieces of this material, which is not readily 
distinguishable from iron, become mixed in with iron scrap and 
are unavoidably worked into the forgings. As this steel scrap 
will not weld to the rest of the mass, it gives trouble in the 
forging process, if its presence is discovered, and otherwise leaves 
a weak spot in the finished product. Figure 3. 

Then again, the welding together of the many small pieces of 
iron required to build up the finished mass is a long and diffi- 
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cult operation, owing to the many heats that have to be made, 
and even then the resulting forging cannot be guaranteed sound 
in every one of its many welded joints. 

It is also found that, generally speaking, the hammer is the 
most satisfactory tool yet produced for the manipulation of iron 
in the process of welding. The great masses of metal required 
for one of these large shafts would naturally call for hammers 
heavy enough to affect the metal throughout its mass, and yet 
it has been found that these have a tendency to tear it apart 
rather than to compact il. On the other hand, considering large 




■:i; 3. Shafl 10 inches Diameter, Forged under 6-ton Hammer 
with Top Steam. Break due to Steel Piece in Center. 
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ity, an iron shaft deflects under the heavy weights superimposed 
by the fly wheel, belt pulley, electric generator, etc., and this 
deflection leads to failure from what has been termed ** fatigue 
of metal ". Comparative tests made at the government testing 
bureau at Watertown, Mass., on iron shafts loaded in the center 
and rotated show that they will break at 50,000 revolutions, 
while steel shafts of the same size and weighted in the same 
manner will stand more than 4,000,000 revolutions. 

To manufacture a large iron shaft from carefully selected 
metal under conditions that will tend to make it as nearly per- 
fect as possible is such an expensive operation that its cost be- 
comes excessive, and a better shaft made of steel can now be 
readily obtained for less money. To produce this shaft has 
been the self-imposed duty of the steel manufacturer. 

The merits of a steel shaft as compared with one made of iron 
can best be exemplified by showing its freedom from the defects 
that are known to be inherent in the latter. 

In the first place, when the raw materials of which steel is 
composed arc melted into a fluid mass, all the slag and dirt 
that may have entered the furnace during the charging process 
float to the top and are drawn off. Thus the resultant casting 
from which the forging is subsequently made is a perfectly clean 
piece of metal. Furthermore, this being a single piece initially 
there are no welds in it to cause weak spots. Then, again, steel 
has an elastic limit from twice to three times that of iron, and is 
therefore stronger, and, having also a higher modulus of elastic- 
ity, does not deflect under bending stresses to the same extent 
as iron, and so does not yield as readily to fatigue of metal. 

A noticeable feature of the shafts and minor forgings of the 
large engines recently installed in textile mills by representative 
engineers is that they are hollow. They have other features 
also which are as characteristic and yet are not so apparent. 
These characteristics are so peculiar to modern methods of 
manufacture and are so little understood and appreciated that a 
few words in explanation will perhaps be pertinent. In order 
to be fully understood it will be best to select a large hollow 
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shaft as a representative forging, and describe^ the various pro- 
cesses of manufacture necessary to produe it. Figure 4. 

Bcginningwith the primary operation, the casting of the in^^^ot 
will first receive consideration. In making up the charge to be 
melted for the production of the casting from which the subse- 
quent forging is to be made, the composition of the various raw 
materials must be considered. These raw materials, such as iron- 
ore, scrap-iron, etc., have various elements in their composition, 
especially carbon, silicon, manganese, phosphorous and sulphur, 
each of which effects the strength of the resultant product. 

So also must the amount of material be carefully estimated. 
Remcmbcrine: that the castinix must be reduced in size in the 
forging process, 50 per cent, at least must be added to the area 
of section of the initial casting over and above that of the fin- 
ished forging. In addition, 25 per cent, must be added to the 
length for reasons which will be made apparent. 

Having properly charged the furnace with the requisite quan- 
tity of materials of the right composition, and heated the charge 
until it has melted, a small dipperful of the fluid is withdrawn 
and tested t(.) observe if the mixture is proving itself to be ac- 
cording to calculation. Such additional in<jrcdicnts as arc 
reijuirccl are put in as occasion nia\' demand and when the 
charier is satisfactor\' it is run into a ladle and from it is poured 
into the mould. In tlic j)ouring process air is aj)t to be enter- 
taiiuxl which niav cause "blow holes", and in the process vi 
cot)lin«'", uases are sometimes jfener.ited which mav cause 
the same kind of defect, ov ])ossil)]y onl\' spong\" spots. 
Such occurrence^ must be obviated at the outset bv takinj^ 
proper precautions, for as steel does not wcKl satisfactorily these 
defe'Cts cannot be eliminated tis its mrunifacture progresses and 
are in fact ^reatU' a^^raxated. 

Man\' methods ha\'e been devised to secure freedom from 
these im[)erfections. but the most satisfactory of them all is the 
so-called " W'hitworth |)r«)cess of fluid-comj)ression " in which 
the metal in the mould is subjected, while in tlu^ molten state, 
to a pressure running up to 7,000 tons and this pressure is con- 
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tinned until the mass is cold. This process also tends to avoid 
another serious defect known as ** segregation " As each of the 
various elements above mentioned solidifies at a different tem- 
perature there is a tendenc\' in them to separate from one 
another and to seek in the molten li(iuid their proper location 
according; tt) their respective specific j^ravities. The effect of 
this action, which is partly chemical and partly mechanical, is 
to draw them towards the center and top of the mold where 
cooling takes place last. This tendency is checked, however, 
under the great j)ressure to which the fluid mass is subjected by 
the process just mentioned. l**igure 5. 

** Piping" is a term applietl to another defect that is apt to 
occur in large ingots. When the mould is filled with molten 
metal, that part which is located at the surface of the mould 
ct)oling first solidifies there and as -the cooling process continues, 
forms a gradually contracting vessel filled with licpiid steel. 

When the whole mass has cooled, it is found that there is a 
** pipe " or hole running tlown through the center of the ingot, 
whieli is due to the combined contraction of the mass during 
the cooling })rocess. VUc t^uid compressitMi by fi>rcing the hot 
nu'tai clown IVdui the loj) of ihc ingot, which ci)ols last, tends Ut 
fill this pipe, and thus [)ro(luces .1 solid mass of steel. When 
the inLiot lias solidified it is reniow'd from tlu: mould and allowed 
to C(uil, care being taken that the rate of cooling is not so rapid 
as to contr.ict the surface of the metal on to that in the center 
and thus cause* exterior cracks. The upper j)art of the ingot 
wliicli lias >ii])plii.(l metal undcrr pressure to fill the "pipe", and 
has in addition .-erxed to collect the >nrj)lu^ sei^rrgated elements, 
is not con^iden.'d suitable f«ir forging purpt^^es and is therefore 
cut ofi and d!-car«li'ii. This will explain the additit»n of the 25 
j)er cent, addecj t. • the length oi ihc. ing(»t as originally designed. 

I he tendenc\' in sleel in''«»ts to ha\e an imperfect core or 
Center led initiall} to tlie rv;nio\al of the delecti\'e material from 
that i)oi*li«'n oi the ftn-j-inv 1)\' borin-'". and thus hollow shafts 
were fir>t l)r(.iu<'ht into ^ervice. The boriuLi of a shaft necessa- 




Figure 5. — Fluid Compi 
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rily weakens it, however, by so much strength as is possessed 
bv tile metal removed. 

It was only when hydraulic presses were introduced as forging 
tools that so-called ** hollow forging" became practicable. In 
this process after the ingot has been bored it is heated slowly 
and carefully so as not to subject the metal to the danger of 
cracking from too rapid expansion. A mandrel is then inserted 
through the axial hole and the ingot with the mandrel in its 
centre brought under the hydraulic press and worked by slow 
and repeated j)ressure until it assumes the desired shape and 
size. J'hus the mandrel acts as an internal anvil and enables 
the press men to thoroughly work the thin walls of the hollow 
shaft and tt) allow the flow of the molecules of the metal, 
throughout the whole mass, to take place slowly and completely. 
Fii^ure 6. 

In the case of large forgings as the metal is slowly cooling 
during the forging process, several re- heatings may be necessary 
before the desiretl shape has been obtained. This working at 
\arious temperatures tends to set up strains in the metal which, 
if not reiitved, would be a])t to develop later in service and 
sprin;4 thr forging out of shape, possibl}' causing fracture. 

To relir\i: th«.'se strain> "annealing" is resorted to. This 
C(nl^i^ts in heating the whole forging to an even and definite 
teniperaliire. diclattd l)\' e\[)erience. and then allowing the 
furn.iee with tlie forging in it to cool down slowly. By this 
means the f'-rgiuL; eooN e\'enl\' and is not exposed to currents 
of air, wliieli -triking it «>n one side or in one part of its length, 
would sil \][) local strains. 

.Annealing. besi(K'> relie\ing strains, gi\es the metal a fine 
grain and tlnis increase^ it strength, for the finer the internal 
structure ihc ;.;reater i^ the inter-molecular attraction and the 
^tronmr and tou''li«-'r the metal. 

There i^ another treatment b\' which the irrain of the metal 
cm he made* >iill ^mailer than b\' annealing, and with consccpient 
increase «>f -tri-ngth. This treatment is called "oil-tempering" 
and e«>nsi^ts in heating the forging to a higher temj)erature than 




Figure 6. — Hollow Forging 
A 22-inch Shaft under a 5.000-ton Hydraulic Press. 



2R4 



that called for by the anneahng process, and then phinging it 
into cold oil, water, or any other fluid that will rapidly conduct 
away thu heat. This sudden cooling gives so little time for the 
grain to form that the resultant structure is very minute. 

The combined effect of annealing and oil-tempering is to- 
produce the strongest steel that can be made, and this is 
especially true of steels containing a small percentage of some 
of the rare elements, nickel for example. 

In the design of steel shafts, and more especiallj' some of the 
smullcr and more intricate forms of engine 'forgtngs. such as 
connecting rods, piston rods, etc., care should be taken that no 
sharp angles or "set-downs" occur, for they are apt to be 
starting points for cracks, which may develop in service and 
cause failure. It is easy to supply ample fillets at such places 
and thus avoid this danger. Figure 7. 
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forgings improperly manufactured may be looked upon in the 
nature of insurance. 

Engine-builders, however, although fully alive to the advan- 
tages offered by high grade forgings, are deterred from their 
use by not only this initial cost, but the added expense of ma- 
chining them, owing to their toughness. This cost may lose 
them an order in a close competition, and especially when deal- 
ing with a purchaser who is not informed of the difference in 
the quality of the material offered. It is, therefore, to the inter- 
est of the engineer, who is engaged to draw up the requirements 
of the engine contract, to specify exactly the grade of steel that 
he desires to have used in his cngine-forgings, and to insist upon 
these specifications being so interpreted that all the engine 
builders base their estimates on the same grade of material. 

He must also see that the forgings when ordered meet the 
requirements of his specifications, by careful inspection and test 
during the process of their manufacture. 

The following instances of this practice will illustrate the 
principle referred to : 

In 1896 when Capt. CHARLES H. Mannmnc, superintendent 
of the Amoskeag Manufacturing Co. at Manchester, N. II., de- 
termined to put in an auxiliary engine to supply power during 
seasons of dearth of water supply, he contracted for a 2,000 
horse power vertical engine. As this engine was to run at more 
than 230 revolutions per minute at high steam pressures, he 
desired to be amply secured against accident from the breaking 
of the reciprocating parts. These he covered by specifications 
as follows: The piston-rods and crossheads are to be forged 
from one piece of open hearth carbon steel, annealed of the 
following physical properties. Elastic limit 40,000 pounds, 
elongation 22 per cent. The connecting rods, crosshead and 
crank-pins and crank shaft to be of open hearth nickel steel, all 
hollow as shown and of the following physical properties. 
Elastic limit 50,000 pounds, elongation 25 per cent. The qual- 
ities are to be obtained in the standard United States navy 
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test bar }i inches diameter x 2% inches long between gauge 
marks. Figure 8. 

The shaft for an engine now being built for this same mill is 
30 inches diameter and 25 feet lOfS inches long with a 10- 
inch hole running through its centre. It is to be of fluid com- 
pressed open hearth steel and to meet requirements of 40,000 
pounds. Elastic limit and 23 per cent, elongation in a standard 
United States navy test bar. 

More recently, where a large wrought-iroii shaft broke in the 
engine of one of the older mills in Fall Ri\er (Figure 9), the mill 




Figure 9. 



engineer, Mr. W. T. Henry of that city, specified th.it it should be 
replaced by a shaft made of fluid-compressed steel having phy.sical 
properties approximately those called for above. Had time per- 
mitted, this shaft would have been ordered hollow forged. In a 
new engine recently ordered for this n\ill the shaft is to be of 
fluid compressed steel forged hollow on a mandrel and oil tem- 
pered. 

The International Association for Testing Materials is now 
establishing specifications covering a series of standard grades 
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of steel, which* they recommend to all engineers both in this 
country and abroad, and advise that the kind wanted be 
specified by its physical properties and that, also, these specifi- 
cations be enforced by the actual inspection of a test bar taken 
from a full sized prolongation of one end of the forging. The 
size of test bar recommended in that adopted by the United 
States navy as standard and is one-half inches diameter and two 
inches long between measuring points.* Figure lO. 

The writer hopes that by calling attention to the direction in 
which modern practice i? advancing he may be able to place in 
the hands of some who might not otherwise obtain it, informa- 
tion that may tend to aid them in future emergences, if indeed 
he does not accomplish more than this and diminish the num- 
ber of accidents that occur annually. If it has been made plain 
that the forgeman of the present day is working more intelli- 
gently than before in consequence of the flood of light that the 
sciences have poured upon his industry, and that he is taking a 
foremost part, as ever, in fostering the progress of the other 
industries in the great advance of commercial developement 
which the 20th Century has inaugurated, the writer will be more 
than satisfied. 



♦See Appendix. 
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APPEXDIX, 
STANDARD SPECIFICATIONS FOR STEEL FORCINGS. 

« 

AtK^KiTsi) August, 1901, hy the American Section of The International 

ASSCKIATION FOR TESTINC. MaTERIAI^S. 

Process of Manufacture, 

1. Steel for forgings may be made by the open-hearth, 
crucible or Bessemer process. 

Chemical Properties, 

2. There will be four classes of steel forgings which shall 
conform to the following limits in chemical composition. 
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Physical Properties. 



3. The minimum physical qualities rcc|uircd of the clitTcrcnt 
Tests.* si/X'd lor*^in<:^s of each class shall be as follows: 
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Soi r SiKKi. <)k Low (.'ariion Sikf-L. 

?\)r stolid or hollow forj^injijs. no diameter or thick- 
ness oi ^ecti()n to exceed 10". 

Oki!(>\ Stkki. Nor Annealed. 

I'or >olid or hollow for^in^s, no diameter or thick, 
ness of section to exceed 10". 

( ARnoN Steei. Annealed. 
l\jr M)lid or hollow for^in^^, no diameter or thick- 



80,000 40,000 22 35 ness of section to e\cee»l 10 '. 



23 
24 



35 
30 



I'or >olid forging>, no diameter to exceed 20" or 
thickne>s of sec^tion 15". 

For solid forgings, over 20" diameter. 
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90,000 55,000 20 45 



85,000 50,000 22 45 



80,000 45,000 23 40 



So,ooo 50,000 25 45 

80,000 45,000 25 45 
80,000 45,000 24 40 



95,000 65,000 21 50 



90,000 60,000 22 50 



85,000 55,000 24 45 



Carbon Stekl, Oil Tempered. 

For solid or hollow forgings, no diameter or thick- 
ness of section to exceed 3''. 

Carbox Steel, Oil Tempered. 

For solid forgings of rectangular sections not ex- 
ceeding 6" in thickness or hollow forgings, the walls 
of which do not exceed 6" in thickness. 

For solid forgings of rectangular sections, not ex- 
ceeding 10" in thickness or hollow forgings, the walls 
of which do not exceed 10" in thickness. 

Nickel Steel, Annealed. 

For solid or hollow forgings, no diameter or thick- 
ness of section to exceed 10". 

VoT solid forgings, no diameter to exceed 20" in 
thickness of section 15". 

For solid forgings, over 20" diameter. 

Nickel Steel, Oil Tempeked. 

For solid or hollow forgings, no diameter or thick- 
ness of section to exceed 3". 

For solid forgings of rectangular sections not ex- 
ceeding 6" in thickness or hollow forgings, the walls 
of which do not exceed 6" in thickness. 

For solid forgings of rectangular sections not ex- 
ceeding 10" in thickness or hollow forgings, the walls 
of which do not exceed 6" in thickness. 



Bending 
Test. 



4. A specimen one inch by one-half inch (i" x J4") shall 
bend cold 180^ without fracture on outside of bent 
portion as follows : 

Around a diameter of J^", for forgings of soft steel. 

Around a diameter of ij4", for forgings of carbon steel not 
annealed. 

Around a diameter of ij^", for forgings of carbon steel an- 
nealed, if 20" in diameter or over. 

Around a diameter of i", for forgings of carbon steel annealed, 
if under 20" diameter. 
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Around a diameter of i^', for forgings of carbon steel, oil- 
tempered. 

Around a diameter of ;4'^ for forging of nickel steel annealed. 

Around a diameter of i'', for forgings of nickel steel oil- 
tempered. 

Test Pieces and Methods of Testing. 

5. The standard turned test specimen one-half inch {%") 
TMt spMtaM diameter and two inch (2'') gauged length, shall be 
Tmi. used to determine the physical properties specified 
in paragraph No. 3. It is shown in Fig. 9. 

6. The number and location of test specimens to be taken 
from a melt, below, or a forging, shall depend upon its character 
N«aibM> and ^"^ importance and must therefore be regulated by 
ijpj^ij?" ** individual cases. The test specimens shall be cut 
spMtaMM. ^qJj {^q^ ^he forging or full-sized prolongation of 

same, parallel to the axis of the forging and half-way between 
the center and outside, the specimens to be longitudinal, 1. ^., 
the length of the specimen to correspond with the direction in 
which the metal is most drawn out or worked. When forgings 
have largo ends or collars, the test specimens shall be taken 
from a prolongation of the same diameter or section as that of 
the forging back of the large end or collar. In the case of 
hollow shafting* either forged or bored, the specimen shall be 
taken within the finished section prolonged, half way between 
the inner and outer surface of the wall of the forging. 

7. The specimen for bending test one inch by one-half inch 

(1" X J-a") shall be cut as specified in paragraph 

for*Bending'.*" ^^^- ^- ^^^^ bending test may be made by pressure 
or bv blows. 

8. The yield point specified in paragraph No. 3 shall be 

determined by the careful obser\'ation of the drop 
Yield Point, of tho beam, or halt in the gauge of the testing 

machine. 

9. The ela.stic limit specified in paragraph No. 3 shall be 
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determined by means of an extensometer, which is to be attached 

to the test specimen in such manner as to show the 

ElMtic Limit. '^ 

change in rate of extension under uniform rate of 
loading, and will be taken at that point where the proportion- 
ality changes. 

10. Turnings from the tensile specimen or drillings from the 

bending specimen or drilliners from the small test 

Sample for . . 

Chenioii ingot, if preferred by the inspector, shall be used to 

determine whether or not the steel is within the 
limits in chemical composition specified in paragraph No. 2. 

Finish. 

11. Forgings shall be free from cracks, flaws, seams or other 
injurious imperfections and shall conform to dimensions shown 
on drawings furnished by the purchaser, and be made and fin- 
ished in a workmanlike manner. 

Inspection. 

12. The inspector representing the purchaser shall have all 
reasonable facilities afforded to him by the manufacturer to 
satisfy him that the finished material is furnished in accordance 
with these specifications. All tests and inspections shall be 
made at the place of manufacture, prior to shipment. 
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The President. Gentlemen, you have heard the most ex- 
cellent and most interesting paper by Mr. PORTER, whose 
tribute to Mr. JOHN Frftz is particularly pleasing and particu- 
larly touching to all of the engineers of the whole world, be they 
the old engineers or the new engineers. I am very glad to see 
such a paper as this appear upon the Transactions of the Asso- 
ciation. If there are any questions to be asked, no doubt Mr. 
Porter will be pleased to answer them. If not, we will pass to 
the next paper, which is, Early Southern Cotton Mills, by Mr. 
D. A. Tompkins of Charlotte, N. C. 

Mr. D. A. Tompkins. Mr. President, ladies and gentlemen, 
Mr. Porter's very interesting paper, has, I am afraid, not only 
dwarfed what I have to say, but caught my attention to the 
extent of carrying me back to where I feel quite at home. I 
used to work for the Bethlehem Iron Works, and Mr. JOHN 
Fritz, in engineering and in manufacturing was my foster father. 
I lived under his influence and worked under his direction for 
more than ten years in many parts of this country and in differ- 
ent parts of Europe. I more than concur in what Mr. Por- 
ter has said of him in respect to his good judgment, his ex- 
traordinary intellect and his great capacity for accomplishing 
results with material things. I believe that he has done more 
to put forward the business of the production of steel and have 
it thoroughly understood where to use it and where not to use 
it than any other man in the world. 
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EARLY SOUTHERN COITON MILLS. 
D. A. Tompkins, Charlotte, N. C. 

Coming as I do from a section far to the southward of where 
most of you live, yet in a section having a fair membership in 
this Association, it would seem appropriate before entering 
upon the subject of my address to express what I know is the 
sentiment of all the Southern members of this Association and 
Southern people, besides, the feelings of our grief and sympathy 
with you because of the late national calamity. In the private 
life of all the people in the South the regret and disappointment 
for what befell President McKlNLEV cannot be measured in 
words. I will read an extract from a private letter written, by my 
brother at Edgefield, S. C, to me in connection with some pass- 
ing business matters : 

" I am overwhelmed with sorrow at the death of President Mckinley. 
He was a good man, with a broad mind and a kind heart. He has 
especially endeared himself to the South, both for any want of bitter- 
ness and by many kind acts and loving words, and he has earned for 
himself in that beautiful beyond the reward ' Blessed are the peace- 
makers, for they shall be called the children of God.' " 

From my sister, who lives in Abbeville, S. C, I had a letter 
also which contained similar expressions. In every phase of the 
private life and work of our people there have been sad hearts, 
deep feelings of sorrow for the man whose life was sacrificed, 
and solicitude for the future welfare of the government and the 
people. 

The general sentiment seems to be strongly in favor of re- 
pressive measures and even severe punishment to put a stop to 



998 

with one hundred *nd Ibny-four Bier, with thtve sets of fluted rollers, 
the bach set to be of wood, the other two sets to be of iron : the ma- 
chine lo be maiie in two frames with two $ets of wheeU : one carding 
machiDc with l«o sets of saws and two ropmgs, each lo be one foot 
de. with > pkking niachine to be attached to it with as manT saws as 
be neces»rr to feed the carding machine ; one roping with 
beads. All the above machinery lo be completed in a workmao- 
teoMBiKr. And tbesud Beak is to board bimseir and find an tbe mate- 
nab for the niadune and set tbe ntachinery gtung on a branch on AasaLOH 
WutLfOC's land below iriteie tbe tdd machine stood ; tbe said Schkhck 
and Waklxx are to have the house for tbe machine and tbe nmnJng 
gean made at their expense ; 'bat tbe said Beam is to fix tbe wfaole ma- 
^lineiy above described thereto ; the wooden cans few the ropiag and 
SfHnniag and the reel to be famished l^ said Schemck and Waujcx ; all 
tbe stnq>s and bands necessary for tbe machioerj to be fomisbed by 
■aidScHiNcaand Wabuck. In consideration of which tbe said Schcnck 
and Warucx are to pajr the said Bean the snm of thirteen htmdred 
dollars as follows : lo wit : three hundred dollars three months froin 
this date, one hundred dollars six months from this date, and the bal- 
ance of the thirteen hundred dollars to be paid to the said Michael Be.\n 
withJD twelve months after said machine is started to spinning. In 
testimony whereof we have hereunto set our hands and seals the day 
and year above written. 

ABSALOM WARLICK [seai_] 
MICHAKL SCHENCK [seal.] 
MICHAEL BEAN [seal.] 

Test : RoBT. H. Burton." 

The descendants of this same MiCHAEI. SCHENCK are now 
extensively and successfully in the mill business in North Caro- 
lina. There was an interim, when slavery was supreme, when 
probably all the members of this (amily were planters and not 
manufacturers, but on the abolition of slavery and the rc-estab- 
lishmenl of conditions favorable to manufacturers, those having 
most of the inherited taste found it easy to take up a business 
for which there was in their bones an inherited capability. 

As it was with this factory so it was with many others. A 
(amilyby the name of BATES had extensive cotton milling interests 
near Greenville, S. C. Col. H. P. Hammet, and after him Col. 
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Orr of Piedmont, have in their families the inherited taste and 
capabilities of these people. I could cite numerous instances to 
show that the facility with which manufactures are established 
and developed in the South by native people is but a revival of 
what the ancestors of these same people did. 

The assistance of New England in helping to bring the rusty 
talents and skill up to date has been invaluable. I wish to call 
attention to the fact that we have now re-established the growth 
of manufactures in the United States on the basis made by the 
founders of this nation and its early rulers, that is throughout 
the entire country alike where conditions are favorable. The 
most favorable locations for spinning and weaving seem to be 
a section in New England and New York state, another section 
in the Middle States (about Philadelphia and Baltimore) and 
still another in the Piedmont region of the South. In most of 
this territory the soil is not very fertile and, therefore, farming 
is not attractive. Neither are there other interests like iron or 
coal or commerce at hand to disturb the regularity or economy 
of the labor market. Regular work and economy are the pre- 
requisites of cotton manufacture, especially of coarse or standard 
goods. 

This kinship of occupations and conditions naturally makes 
for common interests. We are so similarly situated as to make 
cooperation for our common interests of the utmost importance 
to us all. The new conditions in the South are but a repetition 
of old conditions. The new conditions are undoubtedly perma- 
nent. Slavery is gone forever. Therefore, our factories will, 
this time, stay with us. In this situation the North and South 
are not competitors, but have the common interest to find mar- 
kets for our surplus goods. If we find these markets there is 
more than enough profitable work for the factories of all the 
textile area in New England, the Middle States and the South. 
If in controversy we fail to cooperate to get these markets we 
will not have business enough for any one of the sections. 
When we had slavery and you were fighting for free institutions, 
it was natural that we should have drifted apart, and very widely 
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apart. It was natural that our people should have gone to 
Washington asking for one set of propositions and that you 
should have met us there with another set of propositions. But 
we must now recognize that that condition is totally changed ; 
that the textile territories of New England and New York, of 
the Middle States and the Piedmont region, are as identical in in- 
terest as they were more than a hundred years ago ; that the 
people have an interest that is as identical as it was when our 
forefathers fought together for the common purpose of estab- 
lishing a nation on this side of the Atlantic. When we come to 
recognize that fact there will be no more trouble ; we shall have 
no difficulty whatever in so extending our commerce by coop- 
erating in asking for what we want in its extension, and there 
-will be a greater demand for textile goods than the South and 
New England put together can supply. There is no such thing 
as competition where our interest lies so close together. The 
only competition that can possibly exist within it is that which 
would arise when we misunderstand each other, when we squab- 
ble over something that is of no ccnsequence and leave alone 
the development of foreign markets which are of great conse- 
quence. 

Our failure to recognize the identity of interest between the 
South and the North reminds me of an incident that occurred 
not long ago in North Carolina. The states of North and South 
Carolina have been squabbling over the division line ever since 
the states were separated. When South Carolina gets ready to 
run a survey North Caroh'na is not ready; so South Carolina 
establishes a line, and then North Carolina proceeds and runs 
another line to change it. It has been changed, I sup- 
pose 25 or 30 times. Not long ago a surveyor from South 
Carolina was running the line, and he ran it just north of 
the house of an old lady who had always before been in North 
Carolina, but was now thrown in South Carolina. She was ex- 
ceedingly indignant, said she would'nt have it and he must run 
that line again. Argument was no use whatever. She simply 
insisted that the line must be put back south of her house. The 
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surveyor asked, ** What difference does it make anyway, Mrs. 
Jones? You have your house just the same and you have your 
land." ** It makes all the difference in the world," she said, 
with emphasis ; " I am not going to live in any such unhealthy 
state as South Carolina." [Laughter.] And he yielded and 
put her back in North Carolina. 

Our conception of the difference between us, this talk of com- 
petition between the North and the South, is very much the 
same as the old lady found in the healthful conditions when the 
line was run north of her, placing her in South Carolina. 

Personally, I quite concur in the views expressed by our late 
President in favor of reciprocity in his last speech at Buffalo. I 
believe that by reciprocity we may continue undisturbed the 
policy of protection for such of our products as need it, and at 
the same time extend our markets for those products which we 
make in excess of our domestic requirements. In these mat- 
ters we ought to have free discussion among ourselves to reach 
conclusions, and then bring our combined influence to bear at 
Washington for policies that will conduce to our common ad- 
vantage and to the advantage of our country. 

Pursuant to this idea of finding markets for the export of our 
surplus product, the people of Charleston, S. C. have under- 
taken an exposition which will be essentially an export exposi- 
tion. It is designed to invite to the exposition many of the 
most important merchants of Cuba, Porta Rico and South 
America. Application has been made to the general govern- 
ment to bring from Cuba a number of merchants to Charleston 
on the same basis that the teachers were brought from Cuba to 
Harvard. It is intended that the mills in the United States shall 
invite these merchants to come to see the processes of manu- 
facture. It is proposed to ask them to visit the mills at the 
expense of the manufacturers, and direct the putting up of more 
or less bales of goods in exactly the shape that they want them 
for shipment to their country. We hope that this will tend to 
overcome this constant complaint about the American manufac- 
turer not being willing to put up goods to suit the foreign mer- 
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chant. I believe if we will spend a little money in that form of 
hospitality, if we will take a little trouble to bring the foreign 
merchant to our mills and confer with him about these details, 
that there will be no trouble whatever in developing a trade of 
five, ten or twenty-five million dollars worth of goods with South 
America instead of the one million dollars which we now enjoy 
out of their trade of fifty million dollars. It is really a curious 
situation. The American is so extraordinarily enterprising in 
working his own territory, combing it and combing it again. 
He will send a drummer to see a man in this country to sell him 
an engine or to sell him cloth over and over again ; but where 
there is larger trade and less competition and a greater oppor- 
tunity to distribute goods farther and at better prices, the field 
is absolutely neglected. That is another case of having a Bxed 
impression and staying by it. It is another case of adhering to 
our own opinions, like the old lady in North Carolina of whom 
I spoke, who didn't want to live in the unhealthy state of South 
Carolina. We do not recognize that the market that used to be 
such an extraordinarily good one in this country has been worked 
and worked until there is no more market, and we still fail to 
recognize that almost across a ferry from Tampa, Fla., there 
is a large trade that is to be had for the asking if we simply go 
to the place and ask it. 

If wc can accomplish this extension of our trade through what 
we propose to do in the coming exposition, Xew England will 
participate in the result as much as North and South Carolina 
will. Any relief of the domestic market means relief to the 
cotton goods trade in all its features. I commend the Charles- 
ton l£xposition to you. 

The President. Gentlemen, wc have listened with interest 
to the very able address of Mr. TOMPKIXS. I should like very 
much to ask Mr. TOMTKIXS some questions myself, but as the 
time is going so quickly, we will pass to the next paper, The 
Possibilities of Trade Expansion in Cotton Manufactures, by 
Mr. William Whitfa-M, Jr., of Knoxville, Tcnn. 
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THE POSSIBILITIES OF TRADE EXPANSION IN COITON 

MANUFACTURES. 

William Whittam, Jr., Woonsocket, R. I. 

Our Secretary, Mr. WOODBURY, suggested to me that in the 
preparation of this paper I should deal with the question of The 
Possibihties of Trade Expansion in Cotton Manufactures from 
the point of view of the practical manufacturer, rather than from 
that of the merchant or distributor of goods. 

In doing so I must ask you to remember that it will advan- 
tage us but little to know the peculiar requirements of the 
several foreign centres, and how to most judiciously adapt our 
plants to produce the particular fabrics best suited to their 
tastes, unless we have some means of reaching these potential 
customers and inducing them to trade with us. 

The first question that would occur to a manufacturer con- 
templating taking up the production of goods for foreign con- 
sumption would be, ** What are the general characteristics of 
the goods in greatest demand in these exterior markets, and in 
what particular features do they depart most radically from our 
standard makes?" This inquiry covers a wide field and is much 
too involved a question to be covered in any but very general 
terms in a paper of this kind. 

Speaking broadly, the standard makes of American cotton 
fabrics may be sold to a limited extent in most foreign countries, 
and in some few markets they can be disposed of in considerable 
volume — notably China and Mexico — however it can be pos- 
itively stated that in the greater number of external trade centres 
our goods are too high in price, due principally to the fact that 
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they are ^^ pure sized*' i. e., they are only given such treatment 
in the slashing process as will enable them to be easily woven, 
no attention being given to the addition of adulterants as such. 

I am now speaking specifically of brown goods ; the aggre- 
gate trade in this class of merchandise being very large. 

The difference in cost between 6 per cent, and lOO per cent, 
of size in the warp will probably strike you more forcibly as a 
reason for our inability to compete more successfully than we 
do with our heavier goods, if you remember, that if this differ- 
ence in weight should be made up with 32s yarn it would mean * 
just about one cent per yard on the cost price of a fabric. 

Thousands of looms in European mills are producing cloths 
containing in the warp 100 per cent, size and over, and these 
fabrics are all exported. 

As an example of the regrettable condition of our export 
trade, in a country where we might have expected to make some 
impression ; during the past year we only participated in the 
trade of Cuba in cottons to the extent o{ jive per cent., the aver- 
age price paid for American goods being one-half cent per yard 
higher than that paid for fabrics of European manufacture, this 
difference in price against us was doubtless one reason for such 
a condition of affairs, although other reasons equally potent 
will, I am sure, occur to you. 

VVc will not now consider the proper printing of fabrics, nor 
the bleaching and finishing of white goods to meet outside 
requirements, as these involve processes not generally found in 
our cotton manufacturing establishments, nevertheless the con- 
verting of cotton fabrics to 'meet the demands of the trade 
abroad will surely have to be seriously taken up at no distant 
date if we arc to take the position of an exporting nation, which, 
by our natural advantages properly belongs to us. Favorable 
banking and freight facilities with this market are now ours, 
constant intercommunication and mutual interests bind us 
together, and yet, with all these accommodations, our proportion 
of the trade is so meagre as to be disagreeable to the cotton 
manufacturers and distributors of this country. 
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The goods sold most freely in foreign entrepots outside 
those of the markets of the manufacturing centres of Europe 
may be conveniently divided into three classes, namely : 

1. Heavy sized. 

2. Medium sized. 

3. Light sized. 

Classes l and 2 are exported in the grey, while class 3, goods 
sized lightly, are usually bleached or printed after leaving the 
mill. 

In a general way, class i may be said to include such fabrics 
as contain 75 per cent, and over; class 2 would include those 
containing from 20 per cent, to 75 per cent., while cloths con- 
taining less than 20 per cent, are usually known as light sized. 

Before such fabrics can be produced .satisfactorily by us, it is 
obviously necessary that we have some detailed knowledge of 
sizing materials and their application to, and retention by the 
warp. 

There arc many sizing compounds of more or less value 
offered to us; but, neglecting these, it may be said that sizing 
materials can be classified as : 

Weighting, 

Binding. 

Softening, ) Materials. 

Antisepic, 

Coloring, 

Without entering in detail into the properties of the many 
substances applicable in the sizing process I would direct your 
attention to the weighting material of chief value and in most 
general use. Kaolin or China clay. 

The natural condition in which Kaolin deposits are found, and 
the facility with which such impurities as might destroy the 
value of the clay as a sizing ingredient may be eradicated are 
vital matters to be taken into consideration in determining the 
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suitabi]it\' of any such deposit for the purposes under consider- 
ation. 

The proper treatment of the crude material to bring it into 
the condition of a good sizing ingredient is thoroughly under- 
stood in England, but little if anj'thing in this direction has been 
done here, it is. however, a fact that many beds of this substance 
are altogether unfit for sizing purposes. 

Kaolin is found verv- extensivelv in different localities in the 
United States, many large deposits are known in the South. 
Some years ago I sent several specimens from deposits in South 
Carolina to England for examination as to their fitness for 
weighting purposes, and only one sample was reported as being of 
value for such use. 

I would sugijest that this Association collect samples of as 
many as is practicable of these clays, and have their sizing value 
determined by some competent authority, for I am convinced 
that the information which would be derived from such an 
analysis would sooner or later be of great value to many of our 
members. Many practical matters bearing on the sizing ques- 
tion in general, such as, size mixing; the duration, character 
and effect o{ the fermentation of the size on itself, and on the 
j^^oods to whicli it is applied ; the most suitable ingredient for 
giving any desired qiialitx' to the mixture; as well as the action 
of each inLjreciient on the several components of the batch of 
size, are both oi miicli interest and importance, but cannot be 
inquired into at this time. 

For obtainini; the results necessar\' to successful hea\'y or 
medium sizin;^. the ultimate mixture must be composed of such 
inf^redients as will <^M\e the desired proportion of adulterant, 
without nuich loss of material from the friction of the harness 
and reed in weaviuL^; it should be so antiseptic as not to readily 
alhnv the formation of mildew in the finished fabric, it must also 
be so applied as to be thoroui;hl\' incorporated into the body 
of the threads, evenl\" distributed and impart to the finished 
fabric a nice clotlu' feel. 

Many contic^uous countries consume goods which are analo- 
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gous in construction, length, width, weight, color and design, 
similar packages being quite often equally well adapted for sev- 
eral markets ; it is important when local peculiarities are once 
known, that they be rigidly adhered to at all times. 

Having the data which as manufacturers we should need in 
order to produce the goods, one would naturally carefully ex- 
amine the particulars to discover if any radical changes would 
have to be made in the machinery or equipment of the mill, to 
enable one to produce them. 

Having in mind many of our Northern mills and a large pro- 
portion of the factories of the Southern States that are organ- 
ized and equipped to manufacture coarse, heavy fabrics, it can 
be said that with a few inexpensive additions to the apparatus 
for mixing and storing the size, the heavily and medium sized 
grey goods so largely purchased by non-manufacturing nations 
can be made satisfactorily and profitably and at competitive cost. 

Such fabrics contain a maximum of raw material, (cotton and 
size) and a minimum of labor is required in their production. 
Present conditions in the industrial centres of the South are 
more favorable for their remunerative manufacture than in any 
other manufacturing country in the world, with which we shall 
have to compete immediately we step outside our domestic 
market to dispose of the product of our looms. 

For the warp of such goods as we are now considering, a hard 
twisted, solid thread is not at all suitable ; a yarn with little 
twist, of an oozy character, made from a comparatively harsh 
cotton, will give much more satisfactory results as a carrier of 
adulterants, the size being better able to permeate the body of 
the thread, it is therefore retained much more tenaciously during 
the unavoidable chafing to which the warp is subjected throughout 
the weaving process. 

An advantage which the Lancashire spinner has over us is 
found in the larger number of different varieties of cotton from 
which he can select; this also gives him a greater latitude in 
price, and in this way one' can often lay down a mixing which is 
exceptionally well adapted for the particular kind of goods one 
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from disastrous over-production and trade stagnation, and, gen- 
tlemen, it must never be forgotten that the vital interests of 
almost every member of this body are involved in the prosper- 
ity of the cotton industry. 

During the past twelve months the State of South Carolina 
reached the second position as a cotton manufacturing common- 
wealth, Massachusetts being the only state having more spindles 
and looms, there having been installed in the former state during 
the year over lyjoo.ooo spindles. During the same period 
Alabama increased the number of her spindles by 6i per cent.y 
and an approximately corresponding increment is found in most 
of the other Southern manufacturing States. 

During a recent trip I made in the South, I found on a short 
branch railroad in Mississippi, three new mills and three addi- 
tional ones projected. Need more be said of the importance of 
making the hundreds of millions of cotton-clad foreigners our 
customers? 

Curtailment of production in Fall River has become almost 
chronic, and no efifort is apparently being made to avoid these 
shut-downs in the future. 

In a paper on ** Latin American Trade in Cotton Fabrics '*,* 
which I recently presented to you, the construction of the stand- 
ard English print cloth was given. Comparison will show that 
it differs in the two very essential particulars of width and 
weight from the standard American fabric. If our printers had 
similar goods, their export trade could be very, considerably 
augmented, especially if their colors and designs met the tastes 
of the export trade. 

The last issued volume of the monthly Consular Reports, f in 
which appears the report of the United States consul at Man- 
chester, England, on the exports of cotton goods by all manu- 
facturing countries to South and Central America, furnishes 
much interesting, if unpalatable, reading for us. 



• Transactions New England CoUon Manufacturers' Association, Vol. 68, page 145 
April 25, 1900. 

t August, 1 90 1. 
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The cotton trade of the world is as yet practically untouched 
by us, while we keep on building new mills and enlarging exist- 
ing ones at a great rate, and meanwhile we are doing practically 
nothing at all to enlarge our market for the goods made by 
these additions to our industry. 

Travelling Americans are frequently amused at the crude 
agricultural implements used by the peons of South America 
and the agriculturists of the Orient, although the business acu- 
men displayed by us up to the present, in the way of protecting 
ourselves from over-production, is not one iota more advanced 
than are the crude appliances I have mentioned. 

Ability to produce the goods profitably at level prices, nat- 
ural advantages, reciprocity treaties, the construction of a canal 
connecting the Atlantic with the Pacific, ocean shipping under 
our own flag, international expositions, banking facilities abroad, 
are all of much importance and would be materially helpful to 
us, and we may have all these advantages in the not distant fu- 
ture, but in so far as our own particular welfare is concerned, 
they will profit us but little unless the man who buys the goods 
is reached and our wares insistently brought to his notice. 
Competent salesmen we must have ; men with a practical and 
technical knowledge of the <^oods they carry, capable also of 
collecting information bearing upon the peculiar needs of each 
market visited. 

The trade cannot be reached without expense and systematic 
effort. Should, however, several corporations syndicate their 
interests and sent out such a man as I have described, the ex- 
pense would not be heavy for the several members of the com- 
bination and the benefits that would ultimately accrue to them 
would most assuredlv warrant the outlav. 

The South compelled our producers of iron and steel to seek 
an outlet abroad, and this experience will most surely be re- 
peated in our case. Perhaps we shall move slowly along, suffer- 
ing our expensive equipments to remain idle for gradually 
lengthening periods, and in fancied impotency wait for another 
** boom "; or on the other hand wc may, by having our atten- 
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tion forcibly and frequently directed to the *' way out ", adopt 
the only means of ridding ourselves of the continual and grow- 
ing menace of over-production and ruinous competition in the 
home market. 

The present Pan-American Exposition of the resources of our 
Continent cannot but impress us with the wonderful wealth of 
our sister republics. I have visited many of them and have 
always enquired as minutely as I could into their needs, tastes 
and capacity as possible users of our cotton textiles. 

We are now by far the most important customer of most of 
them, purchasing their products freely. Our matutinal cup of 
coffee, the chocolate we lavish so freely upon our families, and 
many other articles of daily consumption and use, are sent to us 
by our Southern neighbors, while they take much of the money 
with which we pay for these wares of theirs and send it to Eng- 
land, Germany, France and other European countries to buy 
the cotton fabrics which they wear almost altogether, and which 
we might just as well send them. 

Their countries are being gradually developed, their purchas- 
ing power is increasing from year to year, and we can supply 
their needs as fully and as cheaply as any other nation. It 
behooves us, therefore, to make a determined and continued 
effort to do so, and we shall then enlarge the measure of our 
own prosperity, and can increase the number of our mills with- 
out fear of glutting the domestic market. 



The President. The next paper on the programme is 
Modern Boiler Problems, by Col. E. D. MEIER of New York. 
Col. Meier was formerly secretary of the American Boiler 
Manufacturers' Association, and ought to know what he is talk- 
ing about. 
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MODERN BOILER PROBLEMS. 
Col. E. D. Meier, ii Broadway, New York, N. Y. 

With the increased demand for steam power in every old line 
of manufacturing and in many new ones, problems in boiler 
design and construction arise, which compel departure from 
many old and at one time generally recognized standards. For 
many years the boiler was considered simply as a part of the 
engine and no one thought of treating it as a separate entity, to 
be constructed by specialists. But during the last twenty years, 
the development of boilers has gone on separately, and to find 
a machine shop which builds engines also engaged in building 
boilers, heaters and other accessories, is the exception and not 
the rule. 

IMPORTANCE OF THE BOILER. 

Naturallv enoucrh, then, there was fornicrlv verv little atten- 
tion paid to details of design and to the intcr-rclatjon of various 
parts in the boiler, which now command the most serious atten- 
tion of specialists. It is just as necessary to have a clear under- 
standin[4 of the various functions and their dependence on each 
other in a boiler as in a steam engine. 

In fact, I may be pardoned for claiming that, in one sense at 
least, the boiler is the more important of the two. Engines have 
been carefully constructed with variable automatic cut-offs, so 
as to consume in each minute just the quantity of steam needed, 
thus accommodating themselves to the ever varving demands of 
the machinery they drive. Very few steam users, however, 
consider that where there is such an exact system of checks and 
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balances, there must be some source of supply for power which 
is adequate to meet all these varying demands. The boiler with 
its furnace and chimney furnishes this source and it may be news 
to many of my hearers that in some plants the demand upon it 
varies sometimes fully fifty per cent, within less than half an 
hour. This is especially the case in such plants where live 
steam is used for other purposes besides driving the engines, as 
in tobacco factories, breweries, etc. Thus in the end the boiler 
must make up for all deficiencies and all variations in the entire 
plant and i^ therefore deserving of greater consideration than it 
has received in the past. 

OLD RULES AND RATIOS BECOMING OBSOLETE. 

Many rules and ratios which were fixed by certain old author- 
ities on steam, whose memory we revere though we deem it 
unwise to follow their dicta, may no longer be applied with- 
out hesitation. In fact, it would be an injustice to those old 
authorities who based their conclusions, no doubt conscientiously, 
on facts as observed in their day. With increased demands the 
facts have changed and the rules must be modified. 

Besides, furnaces and boilers must now be separately con- 
sidered, furnace capacity and efficiency and boiler capacity and 
efficiency being two different elements of the problem and 
not to be confounded. In our old practice, say not more 
than twenty years back, and in some localities even more 
recently, we find that 8 pounds of coal burnt per square 
foot grate area per hour was considered about normal, while 
15 pounds represented forced firing. This was in the days 
when we carried 50 to 60 pounds pressure, and thought we 
had excellent draft from a stack 50 feet high. Today we 
have many plants in which 20 to 25 pounds per square foot 
grate are required in regular service and 35 to 50 pounds in 
forcing, while pressures have risen to 150 and even 200 pounds 
and stacks are built 200 feet and over. I call attention to the 
stack of the Coates Thread Works at Newark, N. J., which is 
335 feet high and one recently constructed in Germany, 420 
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feet high. Among other things, a good old rule quoted as to 
fixed relations between grate area and heating surface must be 
relegated to the limbo of things that have been. It was a very 
good one when applied to known and very limited conditions 
and when one pound of coal meant practically but one thing to 
a limited manufacturing community, but we have now to con- 
sider steam coals varying from the excellence of the Welsh 
anthracite (really almost a semi-bituminous coal) to the lignites 
of Texas or Colorado, which have less than one-half its evapor- 
ative efficiency. It is perfectly plain that as heating surface is 
intended to absorb and transmit heat which has been engen- 
dered, its efficiency must be the first consideration. The 
rapidity with which a square foot of heating surface will transfer 
a certain quantity of heat from the hot gas on one side to the 
hot water on the other side, depends mainly on three con- 
ditions. 

First, on the difference between the temperatures of the gases 
and the water. The greater this difference the more rapid the 
transfer of heat. 

Second, on the circulation of the water on one side and of the 
gas on the other, for if either stagnate it will soon form a film 
of practically equal temperature on one side of the metal which 
is a verv slow transmitter of heat ; but if the circulation of both 
be good, new strata of gas and water will be constantly presented 
to the heating surface, and therefore the transfer of heat will 
take place under the best conditions. 

Third, the transfer depends on the cleanliness of the surface. 
A sixteenth of an inch of boiler scale will have a large effect in 
reducing the rapidity of the transfer of the heat, and a covering 
of ashes or soot on the outside of the tubes will be still more 
effective in reducing this efficiency. 

OLD DEFINITIONS MISLEADING. 

From the old practice of considering the boiler as part of the 
engine we have carried over at least one designation which has 
become an absurdity. I mean the term horse power as applied 
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to a boiler. It is a convenience mainly in serving to cover up 
the fact that the exact requirements in a steam problem are 
unknown and that the purchaser wants the contractor to do the 
guessing. Engine builders know, and those who build good 
engines are glad to guarantee, the number of pounds of feed 
water (or steam) their engines require per horse power hour. 
A first class reheating compound engine is content with 13 
pounds per hour while such auxilliaries as chief engineer White 
found on the U. S. S. Minneapolis, demand 225 pounds. This 
is too wide a margin for the shrewdest Yankee guesser. And 
such "steam chewers" are also to be found in many fine plants 
on shore where the treasurer does not suspect them, though he 
may have put them there himself in mistaken economy of first 
cost of installation. Their demands must be determined and 
added to that of the main engines and the total expressed in 
units of evaporation to define the boiler problem with that pre- 
cision which characterizes your mill statistics in other matters 
of like importance. As the necessity of accurate statement is 
recognized in all engineering matters the American Society 
of Mechanical Engineers has recommended two units of meas- 
urement which have been adopted by the common consent of 
steam engineers. 

The unit of evaporation (U. E.) is defined as the evaporation 
of one pound of feed water from 212 degrees Fahrenheit to 
steam at atmospheric pressure, or more succinctly stated as "the 
evaporation of one pound of water from and at 212 degrees 
Fahrenheit." 

The horse power is then defined as the evaporation of 30 
pounds of feed water from a temperature of 100 degrees Fahren- 
heit to steam at 70 pounds gauge pressure, which is equal to 
34.48 units of evaporation or in round numbers 34^^ U. E. 

This latter was first adopted as a makeshift at the Centennial 
Exposition in 1876, and its very definition shows its inadequate- 
ness and clumsiness as applied to modern conditions. While 
the U. E. plainly states a perfectly natural and fixed relation, 
the term H. P. as applied to boilers proclaims its own absurdity. 
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For with modern feed water heaters interposed between cylin- 
der and condenser and drains from jackets led to the feed pipe, 
we no longer reckon with hot well temperatures of only lOO 
degrees or no degrees in our feed. When we carry from i6o 
pounds to 200 pounds of working steam pressure the reference 
to *' JO pounds guage pressure" loses its practical significance, 
and there are other times and places for the study of the ancient 
history of the steam engine. 

If we desire to show our highest appreciation of the very 
eminent engineers who fixed the **Centennial Standard'*, in 1876 
by the ** sincerest flattery " of imitation, we should now, a quarter 
centur>' later, define our boiler horse power as 15 U. E., thus 
fixing as they did a landmark of progress in steam engine prac- 
tice for our own dav. 

To me the only rational method seems to abolish the term 
horse power as applied to boilers altogether and to state how 
many units of evaporation the boiler is to furnish as its normal 
work ; this, with the one-third margin recommended in the Code 
for Boiler Tests of the American Societv of Mechanical En- 
gincers, would provide a fair and precise basis for purchaser and 
builder alike. And the principal dincrcnce between fair trade 
and gambling; is that in the one the conditions arc known and 
franklx' stated, w hile in the other they are uncertain and hidden. 

This plan throws the burden of establishing the facts on your 
consulting engineer and that is what \ou pay him for. 

nKSK'.N OV rilE r>01LKR PLANT. 

As all the important boiler works now employ specialist 
engineers either [)ermanently or as needed, there no longer 
exists a necessit\' for the consultimj engineer of a mill to 
prescribe details of design in a boiler or furnace. Mis business 
is primarily to state }'our requirements in plain words and exact 
figures, and sccondariU' to exclude designs or apparatus which 
in his best judgment, are unsuited to \'our conditions. There is 
no more reason for him to indulge in boiler or furnace design 
than in engine design. A structural engineer states what 
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physical and chemical qualities his material must have and 
leaves the manufacture to the steel maker. In like manner, 
when capacity, economy and quality of steam have been speci- 
fied to the boiler maker, his judgment and experience should 
have free scope to design the plant to surely fulfill these 
requirements. 

The man who designs must be held responsible for the 
results. Hence, when special furnaces, automatic stokers, or 
artificial draft are required, a further division of responsibility 
must follow, both to avoid mistakes and injustice, for in the 
physical as in the spiritual world every one of us is accountable 
for his own deeds, and requirements of contracts in defiance of 
this natural law are more apt to lead to lawsuits than to correct 
design and satisfactory plants. Arbitrary specifications as to 
quantity of heating surface or grate area may lead to deficiency 
for one or surplusage for another. 

A wise old saw is to always insist on the largest possible 
heating surface. Yet there are many examples of increased 
steaming capacity resulting from removal of an entire vertical 
row of tubes in a horizontal tubular boiler, the increased circu- 
lation more than making up for the surplus heating surface 
which clogged it before. And the experiment on the Illinois 
Central R. R. of some 1 5 years ago proved that a combustion 
chamber obtained by sacrificing ten times its own heating sur- 
face in the shortened tubes resulted in increased capacity and 
economy. And who is not familiar with the futile attempts at 
correcting too great tube area in fire tube boilers by means of 
retarders placed in the tubes because the gases refused to recog- 
nize as heating surface much so called in incorrect design, and 
"short circuited" to the flue. Similar effects have been noted 
in water tube boilers. 

In the old days we used to hear much talk of " effective " 
heating surface, and there were empyrical guesses stated as facts 
by •' authorities " as to the relative effectiveness of vertical, hor- 
izontal, upper and lower segments of heating surface. Nowadays 
we recognize as engineering facts only such data as rest on 




[Actual , lents and observations and on a large number o( 

these. 

In this wa e have learned that circulation both of the water 
and the gases increased the effectiveness of heating surface, and 
is hence as important a consideration as the quantity of the 
latter. 

Every builder of water tube boilers recognizes this circulation 
as a necessity and provides for it in details of design. The 
relation of areas for circulation to amount and location of heat- 
ing surface and to grate area and draft must be found by every 
builder for his own type before he can confidently design his 
boiler to meet given requirements. 

To impose the ratios found by one on any and all others by 
specification is not engineering but ill considered tyranny. The 
greater the difference between the temperatures of water and 
gases, the more rapid the transfer of heat and hence the greater 
the effectiveness of heating surface. When this difference drops 
to less than 200 degrees Fahrenheit the value of additional 
heating surface in the boiler becomes nil and the economizer 
finds its proper place and becomes useless in turn when this dif- 
ference again sinks below 200 degrees. 

We need then, a well designed furnace with enough, not too 
much or too little air, and a firebrick combustion chamber in 
which air and gases mingle at high temperatures and complete 
their combustion before both are cooled by contact with the 
heating surface. 

RELATION OF H. S. TO G. A. 

From the above considerations it is plain that this ratio must 
be variable according to fuel and draft. As volumes of gases 
vary only about ! i per cent, between anthracite and low grade 
bituminous, and less than 5 per cent, between New River coal 
and the latter (see table 63 Helios), the areas for circulation ol 
gases are practically independent ol the grate area or the kind 
of coal; and as we can maintain nearly equal furnace tempera- 
tures, neither will the heating surface require rearrangement. 
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This conclusion may be plainly stated thus. We must pro- 
vide grate and draft enough to burn a sufficient quantity of the 
coal which is to be used. If we do this the flue areas and heat- 
ing surface need not differ materially from our previous best 
standards. 

Therefore, to state that for a poorer coal you must have a 
larger boiler argues a confused view of the problem. There are 
hundreds of tests available to guide us in estimating the quantity 
of coal necessary to produce the required amount of steam. 
From them we learn also how much we can burn per square 
foot grate. After full consideration the American Society of 
Mechanical Engineers recommended as a basis for a fair rating of 
boilers, their capacity at good economy without forcing fires 
with the best coal ordinarily sold in the local market^ and with a 
margin of one-third over this rating when forcing fires, with 
draft at least one-half inch water column. 

When slack coal, screenings, run of mine, pea, buckwheat and 
rice coal are the fuels selected, a boiler rated as above would 
fall far below this rating in actual service, and the erroneous 
statement above referred to is heard. 

The boiler, however, is of same capacity as before; your 
wagon holds its ten bales of cotton just the same even if the 
team is too weak to pull it. Try a stronger team before you 
change your wagon. 

We find that with best bituminous coal we can count on lO^ 
U. E. per pound ; with anthracite egg on 9^4 ; with pea coal on 
8J^ ; with buckwheat 7H ; with rice coal 7 ; all for good coal 
of these kinds running less than 20 per cent. ash. 

We know that in practice we burn, per square foot grate, 24 
pounds of good bituminous coals, 20 of anthracite egg, i8j4 of 
pea and 16H of buckwheat and 15 of rice coals. For these lat- 
ter we must count on at least seven-tenths inch draft and may 
not go much over one inch for fear of blowing much unburnt 
coal off with the ashes. Putting these quantities together, and 
retaining for the nonce the unfortunate designation of H. P., we 
find that we can count per square foot 'grate on 7.1 H. P. for 
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best bituminous; 5.8 for Ggg\ 4.4 for pea; 3.6 for buckwheat; 
and 3 H. P. per square foot grate for rice coal. Hence if you 
have a 300 H. P. boiler every day giving its rating on bitumi- 
nous coal and you change to buckwheat coal, you must not exact 
more than half rating unless you double your grate area. But 
the boiler remains as before a 300 H. P. boiler. 

As there is a practical limit to the length of grate which a 
fireman can manage, it finally becomes a question of width of 
furnace. And in placing the proper amount of heating surface 
over it, we come to a low, broad boiler for the low grade anthra- 
cites and a high narrow boiler for the high grade bituminous 
coals. 

Remember that anthracite coal was barred from locomotives 
by this consideration until the invention of the Wooton fire box 
made a wide grate possible. 

To change then from bituminous coal to buckwheat or rice 
coal involves much more than a mere consideration of relative 
prices per ton. It becomes a question of kind and length of 
grate bars, width of furnace and amount of draft, and means, 
therefore, a permanent change in the boiler plant. 

Much ingcnuit\- and experiment has boon devoted to the de- 
velopment o{ aiitt>niatic stokers lor these low grade anthracite 
coals and as the\' have successfulK' handled <::rates two or three 
feet longer than can be fixed by IkuuI, and ha\e burnt up to 22 
pounds j)er hour. the\- present the j)(\ssibilit\' for permanent 
adoption o\' the cheaper fuels without increase or complete 
change in the boiler plant. 

CONSTKUC^TION ( >F lUUI.KKS. 

Closely allied to questions of design are the materials and 
methods of construction. These ha\e been steadily improved 
and made fit to meet the most exacting modern demands. 

Boiler iron is a thing of the past. Tensile strengths of 48- 
coGOO pounds in charcoal iron have risen in best homogeneous 
steel to from 60-65000 poimds with ductilities even greater than 
those formerly attained. With such plate and small drums 
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almost any pressure can be met. Since 1889 the American 
Boiler Manufacturers' Association has been active in the work 
of improvement of boiler materials, keeping in close touch with 
the steel makers. Judiciously demanding no more than good 
practice could furnish but insisting on actual physical and chem- 
ical tests in place of relying on mere brands, no matter how 
celebrated, they found that the steel makers, in their natural 
anxiety to fill these moderate specifications generally exceeded 
them. (See Report Proceedings A. B. M. A. 1897.) 

From the start cast iron was condemned as an unfit metal for 
any part of a boiler subject to tensile stress. And good flange 
steel has taken the place of all parts formerly made of cast 
metal, the only excuse for the use of which was the ease and 
cheapness with which it could be formed into more or less 
intricate shapes without skilled labor. But with hydraulic 
presses and drop forging even this excuse falls, and the better 
material should be insisted upon. 

During eight years committees of this Association were busy 
in collecting facts regarding the best practice in manufacture 
and workmanship of the leading boiler works of the United 
States and Canada ; included as part of this work was the test- 
ing to destruction of seven drums or shells built by as many 
different firms of A. B. M. A. steel. These tests took place in 
Chicago in 1893, and demonstrated practically the effect of dif- 
ferent methods. A full discussion of them at subsequent con- 
ventions (participated in by U. S. municipal and insurance 
inspectors) showing wide departures from older boiler practice 
and proving many time honored rules to be obsolete, a strong 
committee was appointed at the Philadelphia meeting in 1897 
to formulate best modern American boiler practice in a set of 
rules. 

These were presented, fully debated, and unanimously adopted 
at the Tenth Annual Convention in St. Louis in 1898 as the 
Uniform American Boiler Specifications, (See A. B. M. A. 
Proceedings 1898.) Copies can be obtained of the Secretary 
of the Association. These furnish a safe basis for specifying the 
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^^^^^ besl construction for a contemplated plant, since they ensure the 
^p use ol modern American materials, tools and methods, devel- 

H oped under existing conditions of high pressures and high fiir- 

H nacc temperatures. 

M 



The exigencies of modern steam practice demand concentra- 
tion of the power producing plant in minimum space. 

The grate area being limited in length by practical conditions. 
must utilize every inch of width. With !ow grade fuels this 
width becomes the measure of the power which can be produced. 
Healing surface must be disposed with reference to this width. 
For this the watertube boiler is most adaptable. Internally fired 
I or underfired shell boilers have not this flexibility of arrange- 
ment 

For high pressures, the best, most tenacious and most ductile 
materials must be used. There are defiaed tn A. B. M. A. 
speciBcations which cover also the best practice as to construc- 
tive details. 

Small and mainly cylindrical parts with all pressures internal 
best withstand the high tension of steam now demanded. Large 
shells present greater structural difficulties and collapsing stresses 
must be avoided. This again militates against fire tube boilers 
where externa! pressure subjects the tubes to deformation and 
collapse and where larger units require great diameter of-parts, 
while the water tube boiler meets all these requirements. 

Greatest economy requires high furnace temperatures attain- 
able only where the cooling of the gases by the heating surfaces 
can be deferred till the combustion is completed. This excludes 
internally fired and underfired shell boilers and gives preference 
to the water tube type. 

Rapid steaming requires large and effective liberating surface 

presented in almost ideal conditions by the unobstructed and 

rapidly moving water level of the sub-horizontal water tube 

boiler ; vertical boilers of any type are precluded by this consid- 

tion. 
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For cleaning the tube heating surface both inside and outside, 
I. e,y removing both scale and ashes, the water tube boiler with 
straight tubes, is immeasurably superior to all fire tube types. 

The universal adoption of straight tube sub-horizontal water- 
tube boilers by all the navies of the civilized world corroborates 
the statements above made, and for the same reasons cotton 
mills will naturally follow in the wake of the electrical and mill- 
ing industries in adopting these truly modern steam producers. 



Mr. F. W. Dean. I have read Col. Meier's paper on Mod- 
ern Boiler Problems and regret that I am unable to agree with 
him on several important points. 

I shall pass over the remarks concerning old rules and ratios, 
for although some of them are illogical at the present time, they 
are fully understood by engineers and do no harm. 

Among the things said in the paper, I am particularly inter- 
ested in the remark on the bottom of page 314. which is as 
follows: ** Third, the transfer (of heat) depends on the cleanli- 
ness of the surface. A sixteenth of an inch of boiler scale 
will have a large effect in reducing the rapidity of the transfer 
of the heat, and a covering of ashes or soot on the outside of 
the tubes will be still more effective in reducing this efficiency." 

I also am interested in the next to the last paragraph on page 
323, which says: '* For cleaning the tube heating surface both 
inside and outside, i. e., removing both scale and ashes, the 
water tube boiler with straight tubes, is immeasurably superior 
to all fire tube types." 

I can hardly imagine any other statement than that last quoted 
from the maker or salesman of a straight-tube water tube boiler, 
but I have heard as strong statements made before a similar 
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Association to this, in favor of a water tube boiler having bent 
vertical tubes. I hope, however, that the members of this As- 
sociation who are interested in boilers will carefully consider the 
cases on their merits and see whether a straight fire tube cannot 
have its interior blown out by a steam jet with positive knowl- 
edge that it must go where it is needed and be so confined that 
it will sweep every part of the interior, and thus do all that such 
a jet is intended to do. I hope they will also consider whether 
a steam jet among a lot of water tubes does not by its hit or 
miss course and lack of confinement fail to do anything but 
remove the more superficial layers of dust from the tubes. I 
hope they will consider still further whether there is anything 
in the methods of cleaning the fire sides of water tubes that is 
akin to, or that at all compares in effectiveness with the use of a 
scraper in fire tubes, by means of which the soot and ashes can 
be completely dislodged and cleaned out, and thus can this 
obstacle to the transfer of heat, soot, which Col. MEIER describes 
in the first quoted paragraph as the worst that can rest upon a 
tube, be removed. In view of this, how can the words, '* im- 
mcasiirabl)' superior" in the last quoted paragraph be justified, 
when water tube boilers arc thus so plainly inferior in the respect 
discussed ? 

In rccrard to cleaning the inside of water tubes and the out- 
side of fire tubes, the former can be bored, or cleaned b\' a 
small power hammer,* both of which processes are used. This 
same power hammer run through fire tubes cracks all scale from 
the outside of the tubes and it falls to the bottom of the boiler 
whence it can be easih' removed. I have seen this done most 
eflectivel)', and there is no obstacle to the progress of the ham- 
mer, while in water tubes the scale, if at all thick, is quite an 
obstacle. 

The adoption of water tube boilers in navies is often quoted 
as an argument in favor of their adoption on land, but the argu- 

* I his is the Dean boiler \\xW cleaner, but I wish to explain that it was not invented 
bv ine, nor by anv fainilv connection. 
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ment is misleading. The water tube boiler in a war vessel is 
wanted because it is lighter than the regular marine fire tube 
boiler and can readily have more grate area. In these respects 
the water tube boiler competes with a type of boiler which is the 
heaviest in metal and water of any fire tube boiler and in which 
it is very difficult to obtain sufficient grate area to go with the 
heating surface. 

On land every type of water tube boiler that I have examined 
contains more water in proportion to the heating surface than 
the common horizontal return tubular boiler, although less than 
vertical fire tube boilers ; thus the argument of lightness, which 
is effective at sea, fails on land when it is applied to the most 
common land boiler. It should be noted also that this fact of 
water tube boilers containing more water than horizontal return 
tubular boikrs shows that the common argument that they are 
more responsive to sudden demands than the latter is fallacious. 

One of the conclusions on page 322 of the paper is that more 
boiler power can be placed in a given space with water tube 
boilers than with fire tube boilers. This is open to argument, 
and I will state that Dean & Main have designed horizonal re- 
turn tubular boilers and placed over 16,000 square feet of heat- 
ing surface and 252 square feet of grate area in a width of 46 
feet, 6 inches, including brick work, rated at 1,600 boiler horse 
power, and worked up to nearly 3,000 horse power night and 
day. I do not think that this has been equalled by water tube 
boilers. Moreover, by the use of vertical fire tube boilers dou- 
ble the power obtainable by horizontal water tube boilers can 
be placed upon a given floor space, although of course the 
height occupied is much more. 

The fourth conclusion relates to the perfection with which 
water tubes stand up to their work and the corresponding de- 
fects of fire tube boilers. There are many people that are so 
familiar with the explosion of water tubes that they fear to stand 
before a boiler possessing them, lest they should be buried 
under a mass of incandescent coal and scalding water, for the 
effect of such a disaster is frequently to pitch the contents of the 
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fire box on the floor, and of course, always to empty the boiler 
of water. 

There have been a sufficient number of drum explosions of 
water tube boilers of the most disastrous kind to show that there 
can be nothing worse. It is true also that there has never been 
an explosion of a horizontal return tubular boiler that has been 
built with the longitudinal joints butted, and since the effect of 
failure of fire tubes, which very seldom occurs, is only to allow 
a small stream of water to run out where it can do no injury, it 
is evident that this t\pe of boiler is the safer of the two, and 
should have the better reputation for safety. It is only the lap 
joint boiler that explodes, and the lap joint in the drums of 
water tube boilers will cause them to explode also. 

The conclusion that greatest economy requires high furnace 
temperatures and that these can only be obtained in the brick 
furnaces of water tube boilers is contradicted by the results of 
tests, the highest results, except in two or three special cases, 
having been obtained from internally fired boilers. It is com- 
monly stated that the hii:^hest furnace temperatures are necessary 
for complete combustion, but this is not true. A temperature 
sut^cienth- hii^h to burn carbon to carbonic acid is all that is 
necessarv. for nothiuij more is desirc«.l or soufiht. or would do 
an\' ^ood. Cias analvsis show that this is obtained in one kind 
of furnace as well as in* another. No mention is made in the 
paper o\ the fact that in water tube boilers the flame passes 
around and between the tubes and therefore has the same chance 
to cool below the temperature ot combustion as in the case of 
other boilers. In the Colonel's boiler it mav be rather less so 
than in some others, but it' it is so it is due to the lower row of 
tubes bein*; imbedded in tiles and clinker, in which event they 
are inferior as heatinjj; surface, but are nevertheless counted in. 

The conclusion in regard to lar^^e liberating surface being 
necessary for rapid steaming I have not found to be true. The 
Manning boiler has the least liberating surface, but they have 
been forced in regular service without disadvantageous results. 
Surely no type of boiler has a worse reputation for sending over 
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water with steam than the water tube. I wish to add, however, 
that I have not in general found that reputation merited. 

Concerning the claim made in the paper that special designs 
of boilers are not justifiable, I wish only to say that circum- 
stances alter cases. 

Col. E. D. Meier. There are two principal points made by Mr. 
Dean to which I wish to reply. The first one refers to cleaning 
by steam jets. The method of cleaning the inside of a fire tube 
with a steam jet is to put the steam jet generally at one end — 
there are various kinds of steam jets made, some with a whirling 
motion — and blow the soot out. That can best be accom- 
plished, however, by passing this through the entire length of 
the tube. That, you will understand, is a very difficult thing to 
do in a fire tube boiler. I, myself, long before I built any water 
tube boilers, experimented with that and found it a very difficult 
and very unsatisfactory arrangement. There is another point 
about it, that if you take a steam jet, even with a hundred 
pounds pressure behind it, you will find that even at a distance 
of about three feet from the nozzle it loses its effect. The 
steam expands very rapidly, and loses its speed and at the same 
time loses its weight, and consequently the total effect is very 
slight. 

Now, as Mr. Dean has forced me to speak of my own boiler, 
which I had not intended to do in this paper, I will say that I 
did of course have it in mind. In the Heine boiler we clean by 
means of a steam jet. The farthest distance that the jet has to 
travel before striking the surface of the tube is less than six 
inches, and we drive it along the whole length of the tube, 
at the same time turning it so that we have the advantage of 
striking four or six tubes, and all within a distance of six inches, 
the nearest one an inch and a half. That is a much more con- 
venient way of cleaning off soot than trying to do it from a long 
distance. The advantage, furthermore, is that we can clean 
while running, whereas if you want to thoroughly clean a hori- 
zontal tubular boiler you have to shut down altogether, or at least 
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curtail the performance ver>' materially while you are doing it, 
because you open the tubes to the entrance of cold air. 

Now he speaks of the Dean power hammer, which he claims 
can be run on the inside of a fire tube and crack off the scale 
on the outside, and he says ** I have seen this done effectually." 
Now I beg you to remember that no one can see this done 
effectually unless he gets inside the boiler. The idea of stand- 
ing outside and having some one show you a little scale that 
falls down does not prove that you have knocked all the scale 
off ; and anv one who has had to do with hard scale will con- 
sider that about as effective a means of cleaning the outside of a 
tube by hammering on the inside as it would be if I suggested 
to these ladies to clean the outside of their windows by tapping 
gently on the panes from inside the room. It would have about 
the same effect. 

In the next place, Mr. Deax speaks of ** the bias of a maker," 

and I will state that I plead guilty to that. I would not stand 

here before you speaking of a water tube boiler and praising 

the water tube boiler if I did not thoroufrhlv believe in it; and 

if that is a bias it is a bias that I am proud of. and every one of 

\'rm, I suppose, is proud of what he considers the best efforts 

that he can put into his work. But that point, and also the 

point made towards the end of the paper, in which he speaks of 

the dan;^^er of standiuL; before water tube bt^ilcrs on account of 

the frequent bur>tin<j^ of the tubes, shows conclusive!}* that I was 

xvA\\. in sa\incr that it is better not to let \'our consulting en^i- 

neer dcsic^n x'our boilers, an\- more than it would be wise to let 

him desi'Hi \<^\\\ eni^ines for \ou. The leeliuij which is ex- 

pressed there and the manner in which it is expressed is so 

much stron^^er and so much more polemic than we would 

allow our salesmen to use that it shows the animus very plainly. 

The fact is that Mr. Dkan is the father of a boiler known as the 

Dean boiler, and if he would come out as the manufacturer of 

thiit boiler we would meet him on even conditions. But when 

he acts as consulting engineer, and then speaks of his boiler in 

that way, he is at a point where we cannot reach him. 
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He speaks of the reasons in the navy for adopting water tube 
boilers, and says furthermore that the same reasons do not exist 
on the shore. Now I had merely mentioned the navy, not 
wishing to go into greater detail and so swell the volume of my 
paper ; but I might have said and will say here that all the large 
electric power plants and stations which have been built in New 
York, Philadelphia, Chicago, Cincinnati, St. Louis, San Fran- 

• 

Cisco and a number of other large cities, use water tube boilers 
exclusively. There have been within the last two years four of 
the largest power stations of any kind in the world, either built 
or now building in New York, for which water tube boilers 
only were considered, and that for the very reasons I have given 
in the conclusion of my paper. That is, because the engineers 
there recognize the saving of space, .the ease of repairs, the 
facility of cleaning, the economy, the safety at high pressures, 
as all being in their favor. If it is fallacy to suppose that water 
tube boilers respond to sudden demand, why is the use of water 
tube boilers not only general but exclusive in such types as 
require rapid steaming — steam fire engines or automobiles, for 
instance ? 

Coming back to the navy I wish to mention a circumstance 
in connection with that celebrated ** Loop." At the time of the 
battle of Santiago, the only vessel which had all its boilers under 
steam was the Oregon, and that is the reason she made that 
wonderful burst of speed. The Brooklyn had only half her 
boilers under steam. What I state now I state from positive infor- 
mation obtained from an engineer of the Brooklyn soon after the 
battle. He said they had the strictest orders never to attempt 
to raise steam in those large fire tube boilers they have in the 
navy in less than six hours, and under the stress of circumstances 
and considering the emergency demanded it, they did raise 
steam in the spare boilers of the Brooklyn, which were standing 
there with cold water, in three hours. Now with a complement 
of water tube boilers they could have had full steam on them all 
in 30 to 40 minutes. 

Mr. Dean further tells you that the usual type of water tube 
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boiler has more water in proportion to the heating surface than 
the fire tube. This is certainlv news, and contradicts statements 
to the contrary by Professor THURSTON in his work on boilers, 
and I know of manv fire tube boilers which corroborate 
Thurston. However, it is a fact that in many fire tube 
boilers, as I mentioned in my paper, there has been an excess 
of heating surface which could not be utilized by the quantity 
of fuel that could be burned in the furnace ; therefore, in such 
boilers as that, he may find that condition, but that is wide of 
the mark. However it may be, as to heating surface, for the 
power of the boiler, the water tube boiler has less water than the 
fire tube. 

Then another thing, more heating surface is required in the 
fire tube boiler than in the water tube boiler. That is shown by 
the rating given by the different makers. 

Right there I will touch on the question of entrainment. It 
is a well known fact that within the last six or eight years the 
specifications of engineers, notably in large electric light and 
power plants, have changed in regard to the matter of entrain- 
ment from permitting three per cent., which was common with 
fire tube boilers, to limitin<^ it to less than one per cent, w^ith 
water tube boilers. I say that for my rivals' as well as for my 
own. 

Mr. Dean then doubts my statement that more power can be 
put into a given space with the sub-horizontal water tube 
boilers than with any other, and he comes to a personal matter 
there, stating something what his own firm has done. Now 
taking his distance there, 46 feet, 6 inches, I will allow that he 
must have at least, for that t\'pe of boiler, four boilers, which 
would give him a boiler nearly ten feet in diameter, and allowing 
18-inch walls it would leave him about 39 feet of aggregate 
furnace width. But to get 252 square feet of grate area his 
grate bars must have been 6.46 or nearly 6>4 feet long, which is 
about as long as I deem it wise to put in grate bars where they 
are firing bituminous coal, because the fireman has to have a 
chance to handle it, and the length of the fireman's arm and his 
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strength has a great deal to do with the length of grate bars that 
you can put in. I can put in the same space water tube boilers 
having 40>^ feet of aggregate furnace width, which with the 
same length of bar would give me 262 square feet of grate 
area, or ten feet more than he has. And according to my 
figures for bituminous coal, I would get 1,860 horse power 
against his 1,600. 

As for the amount of heating surface, I do not see how that 
can be questioned at all, because if you will imagine a fire tube 
boiler of ten feet in diameter, you cannot fill the whole of that 
with tubes; you must leave about one-fifth at the top for your 
steam space. Now you cannot get as many tubes into that 
entire circle as I could into ten feet square, because in a water 
tube boiler I can use every square inch there is to put the tubes 
in, consequently in the same space I can put more tubes. In 
other words, the water tube boiler is so flexible — you can build 
it high and you can build it wide — that you can put more tubes 
in it than you can in the horizontal tubular boiler, which is nec- 
essarily confined to a round shape. 

Then in regard to disastrous explosions, it is well known 
that the greatest authority in regard to explosions is the Hart- 
ford Steam Boiler Inspection & Insurance Company, which has 
been in the business longer than any other, and their business 
extends over the entire United States. They have direct cogni- 
zance through their own losses of only the best of the fire tube 
boilers and the best of the water tube boilers, for in fact there 
are very few water tube boilers insured, except by large com- 
panies who find it very important and good business policy to 
insure their boilers in the Hartford Steam Boiler Inspection 
& Insurance Company and to have their inspection. If you 
will refer to the Hartford Steam Boiler Inspection & Insur- 
ance Company, any one of you, you will get the straight 
information. They will not give anything for publication, but you 
can get the facts at any time. And I venture to say that you 
will find — in fact, I know that you will find — that there are at 
least twice as many losses to pay on the best fire tube boilers as 




• tiibc boUers. good, bad or indifferent; and 
furthermore, when it comes to entire niptiires and disastrous 
explosions, it is about as 50 to t. Then you havL- to include a 
great many boilers which are not insured in the Hartford Steam 
Boiler Inspection & Insurance Company. I took the trouble to 
make up these statistics some years ago, and I found that to be 
the case. And Ihf conclusions I came to were at that time 
published by the Ajnerican Boiler Manufacturers' Association, 
being given in detail. (See Froc gs, 1897.J 

To sum up, there are recorded in m. 10 years from 1886 to 
189G but /J partial and j total cxplosionsof water tube boilers, 
as against toi partial and ^^40 total explosions of fire tube 
boilers. This contradicts Mr. Dean's statement somewhat 
drastically. 

Then he says that no boiler has ever exploded c-tccpt a lap 
joint boiler, and places such tremendous stress on the butt joint. 
That is an entirely theoretical consideration, but is not borne out 
by the practical facts. In my paper I refer to certain tests which 
were made in 1893, at the time of the World's Fair in Chicago, 
by the American Boiler Manufacturers' Associatioti. Seven drums 
built by seven different firms of the same Amedcan Boiler Manu- 
facturers' Association steel and each built according to the ideas 
of these different boiler makers, were tested to destruction, and 
no such superiority of the butt joint was found. In fact, -the com- 
mon idea of the parting of a joint by the shearing of the rivets or 
tearing off the sheets was completely exploded. That is not the 
way the boiler gives way at all when it is destroyed. It gives 
way in an entirely different manner. It is what was named by 
Mr. H. S. KoiUNSON of the Atlantic Works the " claw hammer " 
action. That is, as the boiler expands it pulls this way [illus- 
trating] like a claw hammer, and it pulls the heads ofT the rivets. 
And we found in that way that the much-vaunted practice of 
drilling the holes for rivets is not correct. The rivets that were 
put in in well punched holes stood the best, gave the best 
results, and among those there was one triple- riveted lap joint 
that gave the most perfect satisfaction and stood more than any 
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other part of the boiler. That is very interesting reading, resting 
entirely on practical observation and not on theoretical rules. 
The trouble with boiler specifications in the past has been that 
they have been based only on theoretical considerations and not 
on tests made with full sized drums as we had them there. 

Now in speaking of his being able to place double the power 
in the same space by using a vertical fire tube boiler, I must 
contradict him there from my own experience. The Municipal 
Electric Light and Power station in St. Louis contained 20 ver- 
tical boilers, which were combined fire tube and water tube 
boilers, so ought to have the advantage of both — in fact, had 
an enormous amount of heating surface gained in that way. 
They were rated at 300 horse power each, making a total of 
6,000. I replaced these 20 boilers with 12 boilers of 375 horse 
power each, making 4,500 horse power, and had space left for 
four more ; but the 4,500 horse power Heine boilers easily did the 
work which it was difficult for the 6,000 horse power vertical 
boilers to do. There was a point that came out in the laying out 
of that plant, and is a very interesting illustration of this fact, — 
that you have got to get to your boiler to fire it. If you put in 
a vertical boiler that is very large you must have more than one 
firing stand, and you must have room for the fireman to handle 
himself, and thus require more room for the vertical than for the 
horizontal boiler. We fill every inch of space. You utilize only 
a circle but you must count on the whole square, which is of no 
use to you except where you put your fire doors, and there you 
must have room for your fireman. Now by putting in two 
lines of horizontal water tube boilers and using the space be- 
tween for the firemen, we economize the space so that we have 
been able to put actually more power into the same space than 
could be done with vertical tubular boilers. 

I will say that I have copies of the uniform specifications of 
the American Boiler Manufacturers' Association here. If any 
one would like to have them I will turn them over to the 
Secretary. 
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UNIFORM AMERICAN BOILER SPECIFICATIONS 

Adopted by the American Boiler Manxtacturers* Association. 

(Sec Proceedings 1889, pp. 49, 50, 66-81, 84-88.) 
(See Proceedings 1897. pp 42-54, 61-77, 207 208.) 
(See Proceedings 1S98, pp. 49-100.) 

(At the Tenth .\nnual Convention of the .\raerican Boiler Manufac- 
turers' Association, held at St. Louis, Mo., Oct. 3-6, 1898, were unani- 
mously adopted a complete set of boiler specifications, known as the 
Uniform Boiler Specifications. These contain, in addition to the 
requirements as to materials, methods and calculations, many reasons, 
arguments and explanatioi\$. The chairman of the committee was 
instructed to prepare an abridged form containing only the mandatory 
clauses. This, after submission to the other members of the committee 
and approval by them is here published.) 

I. Maierials. 

1. Cast Ikv^n — Should be oi soft, gray texture and high degree of 
ductility. To be used only for hand-hole plates, crabs, yokes, etc., and 
man-heads. It is a dangerous metal to be used in mud drums, legs, 
necks, headers, manhole rings or any part of a boiler subject to tensile 
strains ; its use is {prohibited for such parts. 

1. SiKKi . — Homogeneous steel made by the open hearth or crucible 
processes, a^id having the following qualities, is to be used in all 
boilers : 

TcusiU Stfen^th. Eion^^ati.^rK Chemical Tests, — Shell plates not 
exposetl to the direct heal of the tire or gases of combustion ; as in the 
external shells of internally tired boilers, may have from 65,000 to 
70,000 pounds tensile strength : elongation not less than 24 per cent, 
in 8 inches ; phosphorus not over .035 per cent. : sulphur not over 
.035 per cent. 

Shell plates in any way exposed to the direct heat of the fire or the 
gases of combustion, as in the external shells or heads of externally fired 
boilers, or plates on which any flanging is to be done, to have from 
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6o,ooo to 65,000 pounds tensile strength; elongation not less than 27 
per cent, in 8 inches ; phosphorus not over .03 per cent. ; sulphur not 
over .025 per cent. 

Fire box plates or such as are exposed to the direct heat of the fire, 
or flanged on the greater portion of their periphery, to have 55,000 to 
62,000 pounds tensile strength ; elongation 30 per cent, in 8 inches ; 
phosphorus not over .03 per cent. ; sulphur not over .025 per cent. 

For all plates the elastic limit to be at least one- half the ultimate 
strength ; percentage of manganese and carbon left to the judgment of 
the steel maker. 

Test Section to be 8 inches long, planed or milled edges ; its cross 
sectional area not less than one-half of one square inch, nor width less 
than the thickness of the plate. 

Bending Test, — Steel up to }i inch thickness must stand bending 
double, and being hammered down on itself; above that thickness it 
must bend round a mandrel of diameter of one and one-half times the 
thickness of plate down to 1 80 degrees. All without showing signs of 
distress. 

Bending Test Piece to be in length not less than sixteen times thick- 
ness of plate, and rough, shear edges milled or filed off. Such pieces 
to be cut both lengthwise and crosswise of the plate. 

All tests to be made at the steel mill. Three pulling tests and three 
bending tests to be made from each heat. If one fails the manufac- 
turer may furnish and test a fourth piece, but if two fail the entire heat 
to be rejected. 

Certified copies of tests to be furnished each member of A. B. M. A. 
from heats from which his plates are made. 

3. Rivets. — To be of good charcoal iron, or of a soft, mild steel, 
having the same physical and chemical properties as the fire box plates, 
and must test hot and cold by driving down on an anvil with the head 
in a die ; by nicking and bending, by bending back on themselves cold, 
without developing cracks or flaws. 

4. Boiler Tubes. — Of charcoal iron or mild steel specially made for 
the purpose, and lap welded or drawn ; they should be round, straight, 
free from scales, blisters and mechanical defects, each tested to 500 
pounds internal hydrostatic pressure. 

This fact and manufacturer's name to be plainly stencilled on each 
tube. 





Tkukmtatt Itf BirmtBgham wirr gauge to be 
Noh 13 for tabes i io, i!, tn^ ijs in- aod \^i in. diameter. 
No. la fortvbn* m.. aH' in.uid i}4 ia. dtameter. 
No. II foe tobcf 1^ in^ 3 in., j^i in, and 354 in. diameter. 
No. 10 tar tabes 1% ul. aod 4 in. diameter. 
No. 9 for lobes 4^ m., aiyl 5 in diameter. 
TWA. — \ section cot from one lobe taken at random from a lot of 
ija Of )na oinsi stand buamerii^ down cold vertically without crack- 
tug or tpiining wbcn dovn sobd. 
Length of tKt pieces : 

^ inch for tubes froca 1 in. 10 1 }^ in. diameter. 
I inch tot tubes from i in. to i*^ in. diameter. 
I >|j inch fm tabes from 1}^ in. to ^^ in. dianKlcr. 
i>i iDch for tabes from 3)4 in. to 4 in. diameter 
i}j inch for tabes fiom 4)4 in- to 5 <»■ diameter. 
An tabes nnm Mand cxtunding flange over od tube ^laie and beod- 
iog without fbw, crack or of>cDing of the *rc4d. 

5. Stay Bolts. — To be made of iron or mild «eel specially manufac- 
tared for the putiMse, and roost stiow on : 
Tui Se*J3-'ii S icchcs long ; net ; 

/i>r /tvm, tensile strength not less than 46/>oo lbs. ; elastic limit not 
less than i6,ooo lbs. ; elongation itot less than ta per cent, for bolts of 
less than one ( i ) square inch area, nor less than 10 per cent, fur bolts 
one (1) square inch and more in net area. 

/vr 5ac/, tensile strength not less than 55,000 lbs. ; elastic limit not 
less than 33,000 lbs. ; elongation not less than 15 per cent, for bolts of 
less than one ( 1 ) square inch area, nor leis than it per cent, for bolts 
one (i) square inch and more in net area. 

Tfsft. A bar taken from a lot of 1,000 lbs. or less at random, 
threaded with a sharp die "V" thread with rounded edges, must bend 
cold 180 deg. around a bar of same d ameter without showing any 
crack or flaws. 

Another piece, similarly chosen, and threaded, to be screwed into 
well fitting nuts formed of pieces of the plates to be stayed, and riveted 
over so as lo form an exact counicrpan of the boll in the finished 
structure ; to be pulled in testing machine and breaking test noted : 
if it fails by pulling apart the tensile stress per square inch of net 
KCtfon is its measure of strength ; if it fails by shearing the shear stress 
I- tqnare inch of mean section in shear is this measure. The mean 
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section in shear is the product of half the thickness of the plate by the 
circumference at half height of thread. 

6. Braces and Stays. — Material to be fully equal to stay bolt stock, 
and tensile strength to be determined by testing a bar not less than ten 
inches (lo in.) long from each lot of i,ooo lbs. or less. 

II. Workmanship and Dimensions. 

7. Flanging, Bending and Forming to be done at a heat suited to 
the material, but no bending must be done or blow struck on any plate 
which no longer shows red by daylight at the working point and at 
least 4 inches beyond it. 

8. Rolling must be done cold by gradual and regular increments 
from the straight plate to the exact circle required and the whole cir- 
cumference including the lap rolled to a true circle. 

9. Bumped Head uniformly dished to a segment of a sphere should 
have a thickness equal to that of a cylindrical shell of solid plate of 
same material, whose diameter is equal to the radius of curvature of the 
dished head. 

Rivet holes, man holes, etc., to be allowed for by proportionate 
increase in the thickness. 

10. Riveting. Holes made perfectly true and fair by clean cutting 
punches or drills. Sharp edges and burrs re-moved by slight counter 
sinking and burr reaming before and after sheets are joined together. 

Under side of original rivet head must be flat, square and smooth. 
For rivets ^i inch to \l inch diameter allow i}4 diameters for length 
of stock to form the head, and less for larger rivets. Allow 5 per cent, 
more stock for driven head for button set or snap rivets. Use light 
regulation riveting hammers until rivet is well upset in the hole ; after 
that snap and heavy mauls. For machine riveting more stock to be 
left for driven head to make it equal to original head, as fixed by 
experiment. 

Total pressure on the die about 80 tons for i ^ inch to i J^ inch 
rivets; 65 tons for i inch ; 57 tons for {^ inch ; 35 tons J^ inch rivets. 

Make heads of rivets equal in strength to shanks by making head at 
periphery of shank of a height equal to }i diameter of shank and giving 
a slight fillet at this point. 

Approximately make rivet holes double thickness of thinnest plate ; 
pitch three times rivet hole ; pitch lines of staggered rows J4 pitch 
apart ; lap for single riveting equal to pitch, for double riveting i j/s 




of mgicytf e rivet 
ilicBgdi of net or 



aDd well fittiog 
A. tted «p to H flOck tkkfaMOi; in thicker plates 



IX. Dhvt Ptar to be watd oalf «ilh ^|jhl k iM fri to poD plates 
pface aad nnad «p the hole; hit aevcr lo i aliiy or googe holes 



13. CAuaactobedoBefarhapdoriMMnBatkhaanierandCoiierj 
or round nosed tooL Avoid eu- c aai fc calking; the lit most be made 
in the lajing of the plates. The iqaare noaed tool may be used for 
fiimhing with great care to avoid "■'^■■g hiwcr plate. Calking edges 
most be prepared bv bevel planing, shearing or chippimg. 

14. Flat Scbfacxs. Scate the thicknew of the plate '^t" in six- 
teenths of an inch, the pitch ''p" in inches^ and nse a constant : 

C^ii2 for plates ^ inch and under with screw stajs with riveted 
ends. 

C>«i2o for plates over ^ inch with screw stays with riveted ends. 

C»i40 for all plates when in addition to screw threads in the plates 
a nut is used inside and outside of each plate. 

U hen salt, aci is or alkali are contained in the feed water, this latter 
construction is imperative. 

Rule. — Multiply this constant **C" by the square of the thickness of 
the plate expressed in sixteenths of an inch, and divide by the square 
of the pitch expressed in inches: the quotient is the safe working 

pressure **P". 

C X t= 

Formula : P= - -^ — 

15. TuiJK Hoi.es either punched *8 inch less than required diameter 
and reamed to full siz^, or drilled ; then slightly countersunk on both 
sirles ; should be p/^ inch to ^ inch larger than diameter of tube 
according to size of tube ; if copper ferrules are used the hole to be a 
neat fit for the ferrule. Tube sheet to be annealed after punching and 
l>cfore reaming. 

1 6. TuHE Sk'H ING. Knds of tubes to be annealed (in the Tube Mill) 
before setting. The tube to extend through the sheet ^ inch for every 
inch in diameter. Expand until tight in hole and no more. On end 
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exposed to direct flame, flange the tube partly over on sheet, finishing 
by beading tool which must not come in contact with the plate ; expand 
slightly after beading. 

Copper ferrules No. i8 to 14 wire gauge should be used in fire tube 
boilers on ends subject to direct heat. 

17. Riveted and Lap Welded Flues, as prescribed in Rule 11, 
Sections 8, 9, 10, 11, 12 and 13 of Regulations of Board of Supervising 
Inspectors of Steam Vessels, approved February, 1895. 

18. Corrugated Furnace Flues as prescribed in sections 14 and 
15 of the same Rule. 

19. Stay Bolts to be carefully threaded with sharp clean dies "V" 
thread with rounded edges ; threading machine equipped with a lead 
screw ; holes tapped with tap extending through both sheets to neat 
smooth fit, so that bolts can be put in by hand lever or wrench with a 
steady pull ; ^ diameter to project ifor riveting over ; with hollow stay- 
bolts use slender drift pin in the bore while riveting and drive it home 
to expand the bolt after riveting. 

Height of nuts used on screw stays to be at least 50 per cent, of 
diameter of stay. Largest permissible pitch for screw stays is 10 
inches. 

20. Braces and Stays shall be subjected to careful inspection and 
tests as per sections 6 and 2. Welding to be avoided where possible, 
but good clean welds to be allowed a value of 80 per cent, of the solid 
bar. Rivets by which braces are attached, when the pull on them is 
other than at right angles to be allowed only half the stress permitted 
for rivets in the seams. 

21. Manholes should be flanged in, out of the solid plate, on a 
radius not less than three times the metal thickness to a straight flange ; 
when the plate is J4 inch or less in thickness a reinforce ring to be 
shrunk around it. Cast iron reinforce flanges never to be used. 

22. Domes to be avoided when possible ; cylindrical portion to be 
flanged down to the shell of the boiler, and this shell flanged up inside 
the dome, or reinforced by a collar flanged at the joint, the flanges 
double riveted. 

23. Drums should be put on with collar flanges of A. B. M. A. steel, 
not less than }i inch thick double riveted to shell and drum and single 
riveted to the neck or leg, or the flanges may be formed on these legs. 

24. Saddles or Nozzles to be of flanged steel plate or of soft cast 
steel, never of cast iron. 




15- Rivet Seams when proportioned as prescribed in Section lo 
with materials tcsieil as per Sections 2 and 3 shall have 4}^ as factor of 
safety; when not so tested, but inspection of maietials indicates good 
quality, a factor of safety of 5 is to be laken, and at most 55,000 lbs. 
tensile strength assiiraed for the steel jilate and 40,000 lbs. shear 
strength for the rivets, all figured on the actual net standing metal. 

26. Flat Sl'bf*ces proportioned as per Section 14 have in the con- 
stants there given a factor of safely of 5 or a little over. 

aj. Bumped Heads proportioned as per Section 9 10 be subject to 
a factor of safety of 5. 

98. Stat Bolts proportioned tnd tested u per Seciioiis 19 md 5 
to hmve a bctor of ufetjr of 5 applied to the lowest stren fosad. 

39. BxAces AND Stavs. When tested u per Sectlotis 6 and x lo be 
allowed a bctor of safety of 5 ; when not so tested but carefol inspec- 
tion shows good stock they may be osed up to 6,500 lbs actual direct 
pull for wrought iron, and 8,000 lbs. for mild ited, all per sqaaie inch 
of actual net metal. 

IV, Hydrcstatic Psissurz. 

30. The hydrostatic test, to be made on completed boilets built 
strictly to these specifications, is never to exceed working pressure by 
more than one-third of itself and this excess limited to 100 lbs. per 
square inch. The water used for testing to have a temperature of at 
least 135 deg. F. 

V. Han(;ing or Supporting the Boiler. 

31, The boiler should be supported on points where there is the 
greatest excess of strength. Excessive local stresses from weight of 
boiler and contents must be avoided and distortion of parts prevented 
by using long higs or brackets, and only half the stress which they may 
carry in the seams, to be allowed on rivets. 

The su|)ports must permit rebuilding the furnace without disturbing 
the proper suspension of the boiler. The boiler should be slightly 
inclined so that a lillle less water shows at (he gauge cocks than at the 
opposite end. 

E. D. Meier, Chairman. 
Henry J, Hartley, James Lappan, 

John Mohr, George N. Riley, 

James G. Mitchell, D. Connelly. 

James C. Stewart, 
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The President. Gentlemen, you have heard the paper and 
discussion of Col. MEIER and Mr. DEAN. It is to be regretted 
that Mr. DEAN is not hereto enter into the discussion in person. 
There are some points which Col. Meier speaks of in his paper 
which, if time permitted, I should like to take up with him. I 
would refer. Colonel, if you please, to the August number of the 
American Journal of Naval Engineers, containing notes of the 
trial of the Minerva and Hyacinth. Have you seen that? 

Col. E. D. Meier. No; the English vessels? 

Mr. Charles H. Fish. Yes. And the author sums up this 
trial, which was a race between two torpedo boats, one with a 
Scotch boiler and the other with a watertube boiler, by saying: 
** The history of the trial is, as we have said, typical. We 
have the steady load Scotch boilers fairly used and doing their 
duty perfectly in the one vessel, and in the other we have the 
Belleville boiler doing as it would seem it always does when 
pressed. The ship could hardly reach Gibraltar at seven-tenths 
of her whole power, the old trouble, leakage, driving her into 
port, and it will be remembered that the Hyacinth is a compar- 
atively new vessel, 1898," etc. 

Col. E. D. Meier. I would like to say in reference to that, 
Mr. President, that fully five or six years ago, before any such 
trial was thought of, I had a discussion with Admiral MELVILLE 
in regard to these very Belleville boilers, and he condemned 
them entirely. He is an advocate of water tube boilers, but not 
of the Belleville boilers. That is a peculiar type, and in that 
the natural circulation is not relied on, but the circulation is ob- 
tained by artificial means, and it is a boiler that is all composed 
of joints. It is more properly a pipe boiler than a water tube 
boiler. 

Mr. Charles H. Fish. But is it not, Colonel, considered a 
water tube boiler? 
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CoL E. D. Meier. As compared tliere, yes» but strictly 
spealdi^, I should call it more a pipe boiler. It is made up of 
a number of small sc ctioBS suew ol or rolled together, and there 
is no solidhy to it. It is a bofler Aat is not susceptible to clean- 
ing and it is very hard to get at for repairs. The boiler was at 
that time, five or six years agOp veiy forcibly pressed on the atten- 
tion of the navy department, and met with utter condemnation 
from Admiral Melville, and that he was right, this trial shows. 
But he has ad<^ted water tube boilers in the navy and is very 
much in favor of them. 

Mr. Charles H. Fish. This author, after speaking of the 
boiler tube bursting on board the Hyacinth when the fireman 
was so severely scalded that he had to be sent to the hospital, 
ends by saying : ** We venture to think that in the light of the 
results of this trial, the Admiralty may feel thoroughly justified 
in proceeding to fit the ships of the navy with properly de- 
signed cylindrical boilers until such time, say five years hence, 
as they have reason to believe that a really satisfactory water 
tube boiler is available/' So this author evidentlv thinks that 
it may be possible to make a water tube boiler which will be 
satis factorv. 

Col. E. D. Meier. I will say right here while it may seem 
verv straoii^e, in \iew of the remarks made bv Mr. DEAN, that I 
should sav somethincr for a rival, that the Marietta, which accom- 
panicd the Oregon on her trip from California to Key West, was 
fitted with Babcock & Wilcox water tube boilers, an American 
water tube boiler. I do not think that is the best that can be 
built, but it is infinitely superior to the Belleville boiler that is 
mentioned there. 

Mr. Charles H. Fish. I note in your paper. Colonel, on 
page 322, you say: ** Large shells present greater structural 
difficulties and collapsing stresses must be avoided." Have you 
in mind any incident where boiler tubes have collapsed from 
internal pressure? 
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Col. E. D. Meier. O, yes. That is quite a frequent occur- 
rence where they carry high pressures on the Mississippi River. 
There have been many disastrous results from collapse in that 
way. And then you can find — I am speaking entirely from 
memory now, but you can find in the tests made by the various 
tube mills that the tubes will stand external pressure only from 
two-thirds to one-half as much as they will internal pressure. 
And that is of course for a very perfect tube. The moment the 
tube becomes the least bit deformed or becomes thinner in one 
part than the other, it will not stand anything near as much, 
whereas an internal pressure on a tube tends to make it round, 
and it gets into a stronger form the higher the pressure. In re- 
gard to the structural difficulties of making very large shells, 
speaking of these Scotch marine boilers, I have seen these large 
Scotch marine boilers built at the Cramp ship building works, 
where they do exceptionally fine work, and you can see how 
difficult it would be to get plates which are iK to i}i inches in 
thickness to lay up as snug as you can a one-half inch plate. I 
have seen plates stand off after riveting, even under the most 
powerful riveting machines, — they have, of course, very pow- 
erful hydraulic riveting machines there, — I have seen the plates 
stand out so that you can easily run the blade of your knife in 
between. That has all to be taken care of by calking. 
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HOWARD & BULLOUGH 

American Machine Co., Ltd. 

PAWTUCKET, R. I. 



BUrLDERS OF 



COTTON 

MACHINERY. 




BALE BREAKERS, FEEDERS, 
SELF FEEDING OPENERS, 



REVOLVING FLAT CARDS, 

i with McduDiical 

DRAWING FRAMES j or Electrical 

BREAKER, INTERMEDIATE and SLUBBING, INTERN^ATE and 



FINISHER LAPFERS. 



ROVING FRAMES. 



NET PATTERN SPINNING FRAMES. 
IMPROVED TWISTERS. CONE WINDERS. 



WE INVITE INVESTIGATION AND COMPARISON, 



if 

THE NAME OF 

"KIT50N 




Has for more than Fifty Years stood for all 
that is Be.st in 

Picker Construction. 



Our Works are Devoted Exclusively to the Manufacture of 

Picker l^oom Machinery 

For Preparing Cotton and Waste for Carding. 



Kitson riachine Co. 



Lowell, Mass. 



STUART W. CRAMER. Southern Agent, Charlotte. N. C. and ^ 
Atlanta, Oa. 



Charles River Iron Works. 



EDWARD KENDALL & SONS, 

MANUFACTURERS OF 

HORIZONTAL and UPRIGHT 

STBAM BOILBRS 

And Plate Iron Work of Every Description. 

HIGH PRESSURE BOILER PLANTS FOR CX)TTON MILLS OUR SPEQALTY. 

END OF WEST BOSTON BRIDGE, 
Established 1860. CAMBRIDGEPORT, MASS. 
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WILLIAM PIRTH. EDWIN BARNES, JOHN H. NELSON. 

President. Vice-President. Treasurer. 

WILLIAM FIRTH COMPANY, 

67 Equitable Building., ISO Devonshire Street., BOSTO/M, MASS. 

Sole Importers of 

ASA LEES & CO., Limited. Textile Machinery. 

Including Bale Breakers, Revolving Plat Cards for Cotton, Drawing Frames, Slubhing Frames, 
Intermediute Frames, Roving Frames, Combers, Ribbon and Comber Lap Machines, Carding Engines 
for wool, wadding, and also Condensers, etc. 

New Patent Self Acting Mules for cotton and worsted yarns. 

Southern Agents for 
PALL RIVER MACHINE CO. Ring Spinning Frames and Coiler Railway Heads. 

Sole Agents for 

WILLIAM TATHAM & CO. Waste Machinery. 

JOSEPH STUBBS. Gassing, Winding and Reefing Machinery for Cotton, Worsted and Silk. 

GEO. HATTERSLEY & SONS, Limited. Makers of every description of Looms, etc. 

JAMES MACKIE & SONS, Limited. Makers of Plax, Tow, Hemp and Jute Preparing and Spinning 

Machinery. 
GEORGE ORME & CO'S Patent Hank Indicators, etc. 
JAMES YATES & SON. Hardened and Tempered Steel Card Clothing for Woolen and Worsted Cards. 

Selling Agents for 

JOSEPH SYKES BROS. Hardened and Tempered Steel Card Clothing for Cotton. 
uRONSPIELD BROS., Limited. Emery wheel grinders, Emery Pillet and Plat Grinding Machines. 

Yam Testing Machinery, Warp Reels, Heddles, Comber Pins, Pick Glasses, Etc. 

Soiathern Office - 40 SoutH Koraythe St., Atlanta, Ga* 

C E. W. DOW, Representative. 
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The Whitin Machine Works, 



WHITINSVILLE, MASS. 

BUILDERS OF 



COTTON MACHINERY. 




WHiriN COMBEr 




Cards, Railwuy Heads. 


Lonq Chain Quillcrs, 


Sliver Lap Machincsr Drawing Framesi 


Reels, 


Ribbon Lap Machines, Spinning Frames, 


Twisters, 


Combing Machines, Spoolers, 


Looms. 


^;c.)i rrHKKN a.(..>i- 
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STDART W. CRAMER, - - 


Charlotte, N. C. 



Power Transmission Machinery. 

Patent Process Turned Shafting. 

New Modern Self Oiling Bearings. 

Hunter's Hub Friction Couplings and Pulleys. 
Hunter's Rim Friction Couplings and Pulleys. 
Hunter's Disc Friction Couplings and Pulleys. 

Cotton Dryers. 

The Stone Dryer For Cotton, Wool and Rags. 



Jas. Hunter Machine Co., 

70 kSS &.?Mlso%lding. NORTH ADAMS. MASS. 
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JOHN II. LORIMER. 

Sole Agent for the Sale of THE LORIMER MACHINERY COMPANY'S 
SPECIALTIES, and Other Mechanical Contrivances for 

SCOURING DYEING 

Yarns, Wool, etc., etc. Yarns, Slubbing, etc., etc. 

WASHING DYEING 

Hair. Cotton, Waste, etc. Cotton, Wool and Raw Stock 

DEGUMMING of all sorts. 

Ramie and kindred Fibres. DRYING 

TREATING all of the above in whatever 

Flax Straw and Tow. form required. 

ONTARIO AND LAWRENCE STREETS, PHILADELPHIA, PA., U. S. A. 

70—71 Cable Address, **Lorimer, Philadelphia." 

The William H* Lorimers Sons Co* 

Manufacturers of Merccraed Yams 

for All Purposes. 

^f^ '^^^ w •5*'i?T' '' * Ontario and Uwrence Sts., 

New York Ljfe Budding, dl « j i t . n 

346 Broadway. Phdaoelphia, Pa. 
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MASON MACHINE WORKS, 

TAUNTON, MASS., 

GoTTOjl IWmii IWflGHiHERV. 

r 




REVOLVING FLAT CARDS. 40 and 45 Inch. 

COMBERS. SLIVER a.ni RIBBON LAP MACHINES. 
RAILWAY HEADS »nd DRAWING FRAMES. 

SPINNING FRAMES, foe Co»n« or Fine Yams. 
MULES, lor Coarse or Fine Yams. 

Over 2,000.000 Spindles of MULES Built to Date. 

LOOMS IN GREAT VARIETY, PLAIN OR FANCY, 
Also, THE MASON NORTHROP LOOM. 

Soulhern Agents, THE D. A. TOMPKINS CO., Charlolte, N. C. 



The Dodge Manufacturing Co. 

ENGINEERS. FOUNDERS. MACHINISTS. 

Mishawaka., Ind. 



137-139 Purchaie St., 
BOSTON. 



166-174 S. Cliaton St., 
CHICAGO. 



128 T. 3rd St., dNONNATL PrudmliAl Bldg., ATLANTA. 

jWoderD Textile |Will Eqoipmeots 



The "Dodge** American System Rope Transmission. 




300 H. P. OuT-DooH Rope Dri' 



T Cotton Mill. Nashua Mfg. Co., Nashua, N. H, 



CAPILLARY SELF-OnjNG BEARINGS,— Ofl Economijos. 
IRON CENTER WOOD RIM TEXTILE PULLEYS, 

(D«s<eiieil ior Teztik Mill Work,) 
COUPLINGS,— In Variety. 
SAFETY IRON CENTER WOOD RIM FLY WHEELS, 
IRON SPUT AND SOLID PULLEYS, SHAFTING, ETC 

We have a large engineering force and will be pleased to assist you In th" dntarinlnlne 
your requirements in our line upon receipt of data statlnEjuM 
desire <o accomplish. Address Nearest OiK' 

70-71 11 



n. G. McKERROW & CO.. 

TEXTILE MACHINERY, 



31 State St^ BOSTON, MASS. 



AMERICAN AC^NTS FOR 

T^'EETAIES ic 5MAl_EY . . . Castleton. England. 

Car^s^ Dmiaji: Fut SMMia^. lateraMdiate aod Roving Frames. 

TAYLJ.R -ANC k Cr - - - - Stalybriex}e. England. 

Setff Active >l«le» for Rae« Median and Coarse Counts. 

Messrs '.V.L.l:a\? R'-'rEH ----- Bolton, England. 

Spiadles aad Ryers. 

Card Clothing, and other Textile Sundries. 
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MONFORT'S COMBING MACHINES 

For Combing Staples from ^ 8 inch to Sea Island Cotton. 
Production from 3 SO to 650 lbs* per %%eek9 according to staple. 

Schwartz & McKcrrow, = Sole Agents, 

31 STATE ST., BOSTON, Room 908. 
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Thomas Mayor <Sc Son, 

^BODDEN FLYERS^ 

Re-arranfi:ement of Machinery for Fine Work. 

Over rCCC-CO Maycr"s !:r.rr:vei 5:'.s:ers ar.i F'.yers applied to old frames. 

General Repairs on Roving Machinery. 

Pressers for Bodden Flyers always in stock. 

,.,.;,^7, I'ROX^IIJEXCE. R. I. 



Crompton & Knowles Loom Works 

WORCESTER, MASS. | 

I Branch Works, - ■ Providence, R. I. 




Plain and Fancy Cotton Looms 

and weaving machinery of every description. 



EGYPTIAN, COTTON PERUVIAN. 

THE S. BLAISDBLL, Jr., COMPANY. 

American Long Staple a Specialty. Shipments Direct to Mill from Egypti Peru and al 
American Southern Pointi' 

COTTON WASTE purchased on yearly contracta from mills. 

CHICOPEE, - MASS. 

C. R. MAKEPEACE & CO., 

MILL ARCHITECTS and ENGINEERS 

Butler Exchange, Providence, R. I. 

plans and Specifications furnished for the construction and equlpnnent of Cotton, 
Woolen, Worsted and Si!k Mills. Bleaching and Dye Works. 

7U-T1 OLD MILLS RE-ORGANIZEO AND EXTENDED. 
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T>fo\^ IS THE Tiaiai: 

That Manufacturers should Prepare and Equip their 

Carding l^oom Machinery 

with Metallic trolls, 

so as to save licking up from electricity and bad work, which is caused by sticky 
weather during Ihe summer months, and SAVE THE LEATHER COVERING 
BILL, also POWER, as the weight Is reduced from 33 to 50 per cent. 

Applied to old and new machinery, as follows: 
Coiler Railways, Sliver Lap Machines, Slubbers, 

Comber Draw Box, Drawing Frames, Intermediate Frames. 

Write for prices and particulars to 

THE METALLIC DRAWING ROLL CO. 

;«-" l/MDIA/N ORCHARD, MASS. 

One Results from Use of the Other. 

CLEAN SWEET MILL FLOORS. 

SAVOGRAN. 

INDIA ALKALI WORKS, 28-37 India Wharf, Boston. 

Highest Awards, I893-I887-187S. "27 years at it." 




GENUINE RAWHIDE 
LACE LEATHER. 
IHULTZS PATENT 
PULLEY COVER. 
lELT DRESSING 

'BELT CEMENT. 




E. H. JACOBS MFG. CO., DanieUon, Conn. 



LEATHER, TICK AND DUCK LOOM SUPPLIES. 

Patent Roller Cushion Lug Straps. 




Loom Pickers. Tick 
and Duck Lug Straps, 
"Crescent" Lug Straps, 
(Trade Mark) "Star" 
Duck Lug Straps. (Trade 
Mark) Picker Loops, 
SkivedWindirg Leather, 
Lowell Loom Jerker 
Straps, Card Leather 
Filleting for Rub Rolls, 
Loop Pickers for Draper 

Noflhrop Loom Straps 
and Pkkcn a Specialty. 




ARTHUR F. GRAY. 

Mill Architect and Engineer. 

Exchange Building, 53 State Street, Boston, Mass. 

'rKI.EI-HI>HI<I Htt.Hit-2. I)0«TON. 

Model Textile Mills Designed, their Erection and Equipment Supervised. Old Mills 

Re-arranged to increase Production. 

VALUATION OF MILL PROPERTIES A SPECIALTY. 
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Automatic Loom. 



Automatic Shuttle Qianging Loom. 



Continuous Running Pattern. Speed of Loom not governed by mechanisms. 

CAN RUN ANY SHUTTLE. 

ALSO OTHER LOOMS IN LARGE VARIETY, BEAMING MACHINES, 

WARPERS, REELS, WINDERS, CALENDER ROLLS, &c 

Lewiston Machine Company, 

•'Se?-.?^!S»? Lewiston, Maine. '^SS"~ 
DANIEL CUSHINO * CO. 

SHEET METAL WORK 

OF ALL KINDS 

FOR MIL^^^S_AND_FACTORIES. 

Pipes for Ginveying' Cotton, Wool, Dust, &c Bonnets and Pipes for 
Slashers, Dye Kettles, &c. 

CORRESPONDENCE SOLICITED. --—^-—~-- -- 

n-n 398 MIDDLESEX STREET, LOWELL, MASS. 
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Stoddard, Haserick,Richards& Go. 

BOSTON. MASS.. LONDON AND BRADFORD. ENGLAND. 

Bai^kers ai^d Iir^porters. 

Sole Representatives for 

DOBSON & BARLOW, Ltd., - - - Bolton. 

Improved Bi-^implex Carding Engines, with Patent Anti-Flexion Grinder. 

Heilman G>mbst Single and Duplex* 

Ribbon Lap Machines* Sliver Lap Machines* 

SlubberSt Intermediates, Rovers and Jacks* 

Improved Self-Acting Mules for G>tton* 

Gassing Frames and Winders* 

SPECIAL Opening and Picking Machinery for Delicate Cottons* 

SPECIAL attention given to Medium and Fine Counts* 

WORSTED CARDING ENGINES* 

WORSTED MULES* 



SAMUEL LAW & SONS, Ltd., - - Cleckheaton. 

CARD CLOTHING OF ALL DESCRIPTIONS. 



TAYLOR, WORDSWORTH & CO., - - Leeds. 

NOBLE COMBS and BACKWASHERS* 



PRINCE SMITH & SON, .... Keighley. 

WORSTED DRAWING and SPINNING MACHINERY* 
BRADFORD SYSTEM and CONE SYSTEM* 



/ / 



Societc Alsacieiinc dc Constructions Mecaniqnes, 

Mnlhouse. 

\rORSTED DRAWING on FRENCH SYSTEM. 
GEGAUFF COTTON COMBER. 



EGYPTIAN COTTON 

FROM 

CARVER BROS. & CO., Ltd., Alexandria and LiyerpooL 
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Plymouth Cordage Go.^fll'yr.f;.!!'.!.^ 

MANUFACTURE FINEST QUALITY 

ROPES AND BINDER TWINES OF ALL DESCRIPTIONS. 





*LE ROPE ii one of tur SPECIALTIES. W* are LEADERS 
-rfcUy First Class TRANSMISSION ROPE. 



LOWELL MACHINE SHOP, 

L,o"well, Mass., 

Cotton Machinery, 




Revolving Flat Cards, 

Railway Heads, 

Drawing Frames, 

Roving Frames, 
Ring Spinning Frames, 

Twisters, Spoolm, 

warpers. Slashers, 
Looms. 

WORSTED MACHINER 



Tnspcciion. 



Protection. 




I. M. ALLEN, Ptesidtnt. 

W. B. FRANKLIN, Vii«-Ptesi(kot, 

F. B. ALLEN, 2J Vlct-President. 

J. B. PERCE, Sec'y and Treas. 



Northeastern Department, 



C. E. ROBERTS, - - - Manager. 

125 MILK STREET, 

BOSTOU. 
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OR a Fly Frame that will give you a large 
production at small amount of cost and 
horse power, go to the WCX)NSOCKET 
MACHINE & PRESS COMPANY, Woon- 

socket, R* I* They also manufacture Qoth 
Trimmers, Shafting, Hangers, Pulleys, Friction 
Qutches, &c* 
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Saco#' Pettee Machine Shops 



Main Office: NEWTON UPPER FALLS, MASS. 



COTTON MACHINERY 

jt ji OF THE .1 Jt 

I LATEST IMPROVED PATTERN. 




Picking Machinery, Slabbing, 

Revolving Flat Cards, Intermediate, 

Railway Heads, Roving and 

Drawing Frames, Spinning Frames. 



i Biddeford, Maine. 

( Newton Upper FalU, Mass. 



ind for estimates and prices. 
' T. F. 
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Our New Twister. 

Made Tluoug:hout from New Patterns. 



Extra Weight, 
Draper Twister Spindles. 



Adjustable Legs, 
New Patented Details. 



BUILT FOR SPEED. 

The demand for our Twisters steadily increases. We also build Northrop Looms, 
Warpers. Spoolers, Reels, Banding Machines, Spindles, Temples, Round Spinning Rings, 
Separators, etc. 

THE DRAPER CO., hopedale, mass. 




ELIJAH ASHWORTH, 
Manufacturer oF Card Clothing. 

Bright Hardened and Tempered Steel Wire. Plough Ground or Surface Ground. 



CLOTHING FOR REVOLVINQ FLAT CARDS A SPECIALTY. 



Alt makes of Top Flats Reclotlted by Ashwortb's Potent Steel Clomp 
Fastening. 



ESTIMATES PROMPTLY GIVEN. 

Henry Ashworth, Agent Fall River, Mass. 

General Fire Extinguisher Co. 

Manuficturm, Jobbers and Dealers in PIPE, FI TTINGS, VALVES, 
HYDRANTS, and all kinds of Steam, Gas and Water Supplies and 
Specialties. 

Factories and Wareiiooscs equipped with the GRINNELL AUTO- 
MATIC SPRINKLER, on the wet pipe or dry pipe system, as may be 
desired. 

The Grirmell Dry Pipe System affords thoroug^b protection all the 
year around for buildings in which the water in a wet pipe system would 
freeze. 

Information and proposals furnished at the Several D^artment 
Agencies, and at the 

Executive Orfices, PROVIDE/MCE, R. I. 
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GENERAL OFFICES; Worcester. Mass. 



SEND ORDERS TO FACTORIES: 
Worcester, Mass. Leicester, Mass. North Andover, Moss. 

Lowell, Mass. Philadelphia, Pa. 



Providence, R. I. 




Manufacturers of Every Deicription of CARD CLOTHING. 

special Allenlion given to ClothinB (or Revolving Top Cards. Experts Furnished to Clolhe and 
Stan the same. 

Hardened and Tempered Steel Wire Card Clothing. Plough Ground or Surface Ground. Re- 
volving Top Flats covered and clothing fastened with Steel Clips. 

Southern Agency, Charlotte, N. C. 

7i-?jT.F. ly 






COHOES. NEW YORK. 



-MANUFACTURERS C 



TheCohoesSlasher. 

* Size Tanks, Tramways and Special Machines. 

I Corrcsponduicc Soltctted. 

j EMMONS LOOM HARNESS COMPANY, 

' Loom Harness and Reeds. 

O. B. EMMONS. Pra. T. A. EMMONS, Trea*. 

A. B. EMMONS, Secy. 



Cotton Huncn for aQ Kinds of Plain and Fincy Wt»va, 
Hall Haracn for Duck, Tontcd and Slk Goods. 

Selvage HartMa, 13 to 25 Incha Deep, for Vtxviag Tape Selvages. 
Retdt for Cotton. Woolen, Duck and Silk Milk. 

Slatliei and Striking Combs. Wafpet and Lckc Recdt. 

Bwmrr and Drcssef Heckt. Metiding Eyct and Twine. 
Try our New Mail Heddles (or Jacquard Looin«, 

Special Attention given to Harness for W^eaving Ribbons and Broad 
Silk Fabrics. 
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MAY STREET, LAWRENCE, MASS. 




National Ring Traveler Co 



MAKERS OF ALL STANDARD 



Spinning and Twisting 

Travelers 

OF- EVKRY DESCRIPTIOIS^. 

PROVIDENCE, R. I 



We are the Original and Only Makers of the 



Famous WILSON ROUND-POINTED Spinning Traveler. 
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PHILADELPHIA 

TEXTILE SCHOOL, 

[Pennsylvania Museum and School of Industrial Art.] 

EIGH TEENTH YEAR. 

Instruction Given in All Branches of the Manu- 
facture of Cotton, Wool, Worsted and Silk. 

Complete Modem Equipment for Carding, Spinnins^f Dyefng^t Weaving: 
and Finishing* 

1902 — Day Classes open September 29^ Evening: Classes open 
October 6* 

Endorsed by leading: manufacturers and educators* Send for Illustrated 
JL ear ^jOo&i 

EDWARD W. FRANCE. Director. 

Broad and Pine Sts„ Piiiladelphia. 
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JACQUARD CARD MACHINERY. 




We build a full line of macfiines for 
cutting and lacing; jacquard cards. 

Our Piano Machines, Lacers and Re- 
peaters are all of the highest value to 
mill owners. 



JOHNROYLE&SONS, 

PATERSON, N. J. 



LOCKWOOD, GREENE & CO., 

mm 
Hrcbitects ant) fingineers. 

9:rFTDKKXr/sTRKKT. TiOST()?<^. 

THXTI I^K PL.ANTM. WATF.H l»cnvj;H, 

FIJs'IHHINli I'l^ANTS. WTKAM IKJWKW. 

INlHrSTRIAt, IT.ANTS. KL-l-XTKIC ItJrtKH. 

7I-T2 KKPOKTH A?J1> VALUATIONS. 

American Cotton Yarn Exchange, 

Combed and Carded Cotton yarns 

From Northern and Southern Mills. 

American, Egpytian, Peruvian and Sea Islands. 

ARNOLD B. SANFORD, NO. 67 CHAUNCY ST., 

PRES. AND GEN. MGR. 
Long: DisUncc Phone, No. )>20 Oxford. 



BOSTON, MASS. 
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EVA^ ARTHUR LBvjm, 

SuecMsor to E. A. LEIGH b CO. 

35-36 Mason Building, - BOSTON, HASS., U. S. A. 



-IMPonTEK OF- 



Textile Machinery, Etc. 

Sole Aesnl for the United States and Canada for 

PLATT BROS. & CO. (Ltd.) of OLDHAM, ENGLAND, 

By Far ihe Largest Makers In the World of 

COTTON, WOOLEN AND WORSTED MACHINERY. 

By the use of Plan's Colton Machinery for either fine or coarse work, a larger 

production of belter quality can be obtained at less cost. 

Sole Makers of Brown'* Patent Carding Engines for Wool — give woolen yarn a worsted 

appearance. 
New Patent Noble Comb — Increased production, better work. 
Special Machinery for making English and French Worsted Yarns. 
Special Machinery for making Cotton Waste into Yarns. 
Machinery tor Gassing and preparing Cotton, Worsted and Silk Yarns. 

Joseph Sykes Brothers' Card Clothing for Cotton. Jas, Crltchley & Sons' Clothing for 
woolen and worsted. Dronsfteld's Grinding Machinery and Emery Filleting. 
Also Supplies for the above Machinery kept in stock. 
George Hodgson's Loom* for Worsteds, etc. 
Mather & Piatt's Dyeing and Finishing Machinery. 
Archbutt-Deeley System (or Purifying and Softening Water. Ti-Ji 



E. C. ANDRES. 



F. H. ANDRES. 



Fr. Jac. Andres, 

JOHN HANCOCK BUILDING, - BOSTON, MASS. 

COTTON. 

EGYPTIAN AND ROUGH PERUVIAN COTTON. 

(My Specialty since 1866) 
"-" EXPORTERS AND IMPORTERS. 
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GEHERflli EIiECTRIG GO. 

Electric Power and Lighting Plants 

ior all daKcs d 

TEXTILE MILLS. 

35,000 HOKSE POTHt IN USE OR UNDER CONTRACT. 
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THE ADVAVTAQES OF THE ELECTRIC DRIVE ARE: 

S»viat in the iOti of baikli&gs ±nd of mTemnent for future cxtfosioa. 

SsTiBg in COM of ihaftia{ : memsxd U^ht du< to the atseoce of fatJts. 

Fewo fatdtt in product due to absolate uniformity in speed. 

Hdre product per bone power at the engine. 

Subdivistoa of power, — independent operation (^ each department. 



Among other Mills equipped with Electric Drive ia -whole 
or in part by the General Electric Company, are: 
LANCASTER MH-LS, Clinton, Maas. 
PELZER MILLS. Sooth Carolina. 
WAMSUTTA MILLS, New Bedford, Mass. 
LUDLOW MFG. CO, Ludlow, Mais. 
COLUMBIA MILLS, South Carolina. 
AMERICAN WOOLEN COMPANY, Uwrence, Mass. 
AMOSKEAG MILLS, Manchester, N. H. 
AMERICAN THREAD COMPANY, Holyokc, Mass. 



The General Electric Company 

Oeneral Office, Schenectady, N. V. 

New York Office. 44 Broad St. Boston OHice, 200 Summer St. 

Philadelphia Office, 214 South Eleventh St. Atlanta Office, Equitable Building. 

LONDON OFFICE: 83 CANNON STREET, E. C. 

Tl-TS 24 
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HOWARD BROS. M'FQ. CO. 

44 and 46 Vine Street. Worcester, Mass. 

MANUFACTURERS OF 

CARD CLOTHING, 

Stripping Cards and Wire Heddies. 

OUTSIDE OF THE CARD CLOTHING COMBINE. 




MILL \ 

HYDRAULIC ENGINEER. 

ELECTRICAL ) 

INDUSTRIAL TRUST BUILDING, 

PROVIDENCe, R. V. 

-r-'T. F. 25 



The Roundlap Bale at the Mill. 



In connection (vith the tests reported by Mr. Wm. S. Southworth and 
Mr. Oscar B. Tniesdell at the Pan-American meeting of the New Kngland 
Cotton Manufacturers' Association (see pages 119, jio, 223 of this num- 
ber of the Transactions) the testimony of European spinneis as 10 the 
advantages of The American Cotton Company's Ronndlap bale is highly 
interesting. 

The organ of the Austrian Spinners' Association in September, 1901, 
published an analysis of letters received from the owners of more than 
i.ouu.ooo spindles relative lo the merits of this package. 

"Some important miils," the Austrian Spinners' organ says, "which 
have consumed large quantities of Rotindlap bales, affirm that these bales 
give a better ouilurn than the ordinary bales, taking (he same class and 
the same cleanliness. " " • Several spinners have, in fact, asserted 
that Roundlap bales are, almost without exception, free from sand." 

"With reference lo tare," to quote again, "it is generally admitted 
that the 1 per cent, allowed by The American Cotton Company is sufficieni. 
One rail! obser\'es that the tare this season has been greater than ever 
before, never, however, reaching i per cent." 

The Austrian Spinners' organ further says; "Our belief is that the 
Roundlap bale (or any other package possessing the same characteristics) 
will eventually bring about a thorough reform in the freight and insurance 
larifTs, thereby diminishing the cost of production for the European mills. 
This will enable the latter to compete on a more advantageous footing with 
the American mills." 

The European market will readily absorb every Roundlap bale 
made. 

American spinners who compete with European mills should not over- 
look the important advantage which the use of Roundlap bales confers. 

New England mills sujipiicd by the Howei Cotton Co., 831 Exchange 
Building, Boston. 

THE AMERICAN COTTON COMPANY. 

General Offices. Z5 BtoaA SV^t^V. Nc.'w York. 
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T. C. ENTWISTLE COMPANY, 

MANUFACTURERS OF 

PATENT, WARPING, BALLING, AND 
BEAMING MACHINES. 

Also, all kinds of Expansion Combs for Warpers, Beamers and Slashers. ALSO 
TRAVERSE WHEEL AND ROLL GRINDERS FOR AMERICAN OR ENGLISH 
COTTON. WOOLEN OR WORSTED CARDS. 

Market and Worthen Streets. LOWELL, MASS. 




Houghton's AU-Stccl Thread Board. 

I'altnUdJuiy flth, laoi, and ratcnn VcndXaf. 

■•--■■- L. T. HOUGHTON, Wwcesler, M«s. 

The Green Fuel Economizer Company 

H. G. BRINCKERHOrr, New England Momger. 



53 STATE ST., BOSTON. Telephone, Hain 1653. 
InvestmentSt Seven per Cent, and Upwards. 



ia tlu Soutlicrn S . . 

Soutbcn) Cotton BAill*. Thia itock bean a. cumuUlivc dividend of kvch per cent utd bt- 
comtt a licD on the property in caie of liquidation, tbui being tlie equivalent of mortage and 
quite ai lafe. Ve Mfer part of what we nave at par, plut accrued interert. 

Ve have aJbo comidenlile itock in Soutfaern Cotton MUb that have been in profttaUc 
operation for lomc yean. 

AJIitocIu w( offer ar e in milb thai uc wcU Aa;ttM&,-«tAWia^-w^a»A>V& '*»^ 



€ngln09rm and 0«ntraetor». 
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HENRY K. BARNES, 



MANUFACTURER OF 



OAK BELTING. 

MINERAL TANNED LEATHER. 



SPECIALTY : 



"UllDERWtllTEll" Cotton aDd Iiineo Fife Hose. 

The "Olcoid" Waterproof Machinery Cover. 
201 Devonshire and 104 Franklin Streets, BOSTON. 
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THE PHILADELPHIA COMMERCIAL MUSEU 

DR. WILLIAM P. WILSON, Difector. 

SUPPLIES DETAILED, SPECIFIC INFORMATION concerning the TRADE 

CONDITIONS of the WORLD'S MARKETS. 
It tells WHERE THE MARKETS ARE Who the RESPONSIBLE BUYERS ARE 

and by whom supplied. and HOW TO REACH THEM. 

It can ascertain FOR YOU the particular REQUIREMENTS of any or all markets in THE 

LINE OF GOODS YOU MAKE. 

It has inaugurated a most valuable method of REGISTERING AMERICAN 

MANUFACTURERS in Foreign Countries by means of CARD INDEX FILES 

PLACED IN THE CHAMBERS OF COMMERCE IN FORTY-FIVE OF THE 

PRINCIPAL COMMERCIAL CENTERS OF THE WORLD. 



This is a movement in the interest of American Commerce with which YOU SHOULD 
BE IDENTIFIED. Write for particulars to 

The Philadelphia Commercial Museum, 233 So. Fourth St., Phil., Pa. 

71 

WOULD it not be advantageous to you in the conduct of your business 
to have direct and instant communication between your office and factory 
or storehouse, or between your counting-room and the various departments? 
This can be accomplished at slight expense by the 

PRIVATE LINE DEPARTMENT 

OF THE 

NEW ENGLAND TELEPHONE & TELEGRAPH COMPANY. 

Descriptive Catalogue sent on application to the Company, 125 Milk Street 
Boston. 

Five minutes telephoning will often save a day's traveling. The four comers 
of New England can be reached by telephone. 
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